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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to composite structures suitable lor absorbing discharged body fluids. 
Such structures can be incorporated into disposable absorbent articles such as sanitary napkins, infant 
diapers, adult incontinence pads and the like. 

Absorbent structures which comprise entangled masses of fibers, i.e., fibrous webs, are well known in 
the art Such structures can imbibe liquids, such as discharged body fluids, both by an absorp ion 
mechanism wherein fluid is taken up by the fiber material itself and by a wicking mechanism wherein fluid , 
is acquired by, distributed through and stored in the capillary interstices between fibers. 

While absorbent capacity is a significant factor in determining the suitability of absorbent structures for 
use in disposable absorbent articles, other factors can also be important. For disposable absorbent artctes 
which are worn or positioned in a particular relationship to the user's body, mechanical properties of the- 
absorbent structures utilized in such articles are likewise relevant considerations. Thus features such as 
flexibility resilience, e.g., resistance to bunching; softness; and tear resistance must generally be taken into 
account when selecting appropriate types of absorbent structures for use in absorbent articles. Absorbent 
structure properties which determine the comfort of the absorbent articles incorporating such structures are 
especially important in products like sanitary napkins and adult incontinence pads wherein the intimate 
contact of the article with the wearer's body make the comfort properties of such structures especially 

"^Oneway of imparting strength and flexibility to fibrous web absorbent structures has involved the use of 
blown microfibers in combination with staple absorbent fibers to fashion absorbent products^Anderson et aL 
US 4100 324- Issued July 11, 1978, for example, discloses preparation of absorbent fabrics fashioned 
from blown microfibers and wood pulp fibers. Technology has also been developed to enhance the 
absorbent capacity of microfiber/staple fiber webs by incorporating therein particles of fluid-absorben 
polymeric mate J For example, Kimber,y-C,ark Ltd., British Patent Spec. 2.113.731A. Polished August 
1G-1983;-Kolpin/Brownleer U:S:-Patent-4,429,00l-lssued-January-31-1984-and -Minnesota -Mining & 
Manufacturing Company, European Patent Application EP-A-156649, Published October 2, 
sorbent sheet materials which comprise webs of entangled blown microfibers, generally absorbent staple 
fibers and particles of solid, high-sorbency, liquid-sorbent polymer materials. 

While a number-of-prior-art-composite webs comprising microfibers, generally absorbent staple fibers 

and liquid-sorbent particles are quite useful as absorbent structures, the very materials used therein to 
provide absorbency tend to render such webs less resilient. However, one type of microfiber-based 
composite web structure which provides especially desirable resilience as well as useful absorbent capacity 
is disclosed in the copending European patent application No. 88304921.5. 
_ Composite-web structures of-this-type utilize substantially nonabsorbent, crimped synthetic polymer c 
staple fibers to impart web flexibility and resilience and a particular type of polymeric gelling agent to 
impart absorbent capacity for.aqueous body fluids. .u«„,h» n » «tr„r 

Notwithstanding the existence of the foregoing kinds of microfiber-based composite absorbent struc- 
tures there is a continuing need to identify additional types of high capacity absorbent structures which 
contain microfiber and synthetic staple fibers to provide strength, integrity -and resilience and which also 
_contain fluid controLmaterials..to-manage4he_acquisition. distribution_and retention of fluids by and wrthm 
such absorbent structures. Accordingly, it is an object of the present invention to provide improved 
absorbent structures comprising certain types of blown microfibers, crimped synthetic staple fibers and a 
fluid control system to handle the aqueous body fluids which such structures are to imbibe^ 

It is a further object of the present invention to provide absorbent structures which have especially 
desirable fluid acquisition, distribution and storage characteristics but which are also exceptionally resistant 
to tearing and bunching, and which are especially flexible and resilient. 

It is a further object of the present invention to provide disposable absorbent articles such as sanitary 
napkins, diapers, training pants, incontinence pads and the like which utilize such improved absorbent 
structures to form their absorbent cores. 



S ummary of the Invention 

The present invention is directed to a certain type of absorbent composite structure suitable for use in 
disposable absorbent articles of improved comfort, integrity and fluid handling ^acterstics Such 
composite structures comprise (a) from 10% to 85% by weight of blown microfibers. (b) from 10 h to 85 /c 
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by weight of substantially nonabsorbent synthetic staple fibers, (c) from 1% to 60% by weight of a fluid 
control system in particle form, and (d) from 0.1% to 10% by weight of a hydrophilizing agent. 

The blown microfibers essentially present in such structures can range in diameter from 1 to 50 
micrometers. The non-absorbent staple fibers can have a linear density varying between 0.55 and 7.77 Tex 

5 (5-70 denier) and a percent crimp of at least 15%. Both micro-fibers and staple fibers are formed from 
synthetic polymeric material having a modulus value, when dry, of at least 0.1 x 10~ 5 N/cm 2 (0.1 x 10 10 
dynes/cm 2 ). The modulus value of both the microfiber polymer and the staple fiber polymer should not 
significantly diminish when these fibers are wetted. Microfibers and staple fibers are preferably present in 
such structures in amounts such that the weight ratio of the microfiber component to the staple fiber 

70 ' component ranges from 1:3 to 3:1. 

The fluid control system essentially comprises nongelling, hydrophilic particulate entities, substantially 
all of which have a greatest dimension ranging from 0.01 mm to 10 mm. These nongelling hydrophilic 
particulate entities must also have a ratio of greatest dimension to smallest dimension of 10:1 or less. 
Optionally, but preferably, the fluid control system will also comprise nonfibrous particles of hydrogelfor- 

75 ming polymeric gelling agent. If present, these polymeric gelling agent particles should range in size 
between 10 micrometers and 2 mm. The polymeric gelling agent should have an equilibrium gel volume of 
at least 20 g of artificial menses per gram of gelling agent and an extractable polymer content of no more 
than 17% by weight in synthetic urine. If utilized in the fluid control system, polymeric gelling agent 
particles are present such that the weight ratio of nongelling hydrophilic particulate entities to polymeric 

20 gelling agent ranges from 5:1 to 1 :5. 

In the composite structures of the present invention, the microfiber, staple fiber and fluid control system 
particles are combined, generally in a substantially unbonded manner, such that the resulting composite 
web has a dry density of from 0.006 to 0.10 gram per cm 3 . Preferably such a web will be formed into a 
structure having longitudinal, transverse and thickness dimensions. Such webs will generally exhibit both 

25 wet and dry resilience properties which enable such a composite web to recover to a dimension which is at 
least 50% of its original transverse dimension after being compressed to a transverse dimension which is 
40% of its original transverse dimension. 

Brief Description of the Drawings 

30 

Figure 1 is a schematic diagram of apparatus used in preparing the composite absorbent structures of 
this invention. 

Figure 2 is a greatly enlarged sectional representation of a portion of a preferred composite absorbent 
structure of this invention. 

35 Figure 3 represents a cut-away view of a sanitary napkin which employs a composite absorbent 
structure of this invention as an absorbent core. 

Figure 4 represents a cut-away view of a disposable diaper which employs a composite absorbent 
structure of this invention as an absorbent core. 

Figure 5 represents a cut-away view of a disposable training pants product which employs a composite 
40 absorbent structure of this invention as an absorbent core. 

Detailed Description of the Invention 

The absorbent structures of the present invention are composites which contain both fibrous and 
45 nonfibrous components. For purposes of this invention, the terms "fibers" and "fibrous" refer to a specific 
type of "particulate" material wherein the length to diameter ratio of such particulate material is greater than 
about 10. "Nonfibrous" particles, conversely, are those wherein the length to diameter ratio is about 10 or 
less. 

One essential fibrous component of the composite absorbent structure herein comprises blown 
50 microfibers formed from synthetic polymeric material that provides fibers of particular size and stiffness 
characteristics. Blown microfibers are very fine fibers prepared by extruding liquified, fiber-forming polymer 
through orifices in a die into a high velocity gaseous stream. Fibers are attenuated by the gaseous stream 
and are subsequently solidified. The resulting stream of solidified fibers can be collected, e.g., on a screen 
disposed in the gaseous stream, as an entangled coherent fibrous mass. Such an entangled fibrous mass is 
55 characterized by extreme entaglement of the microfibers. This entaglement provides coherency and 
strength to the resulting web structure and also adapts the composite web structure to contain the staple 
fibers and retain the particulate fluid control system within the structure. The microfibers are entangled 
sufficiently that it is generally impossible to remove one complete microfiber from the mass of microfibers 
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or to trace one microfiber from beginning to end. The theoretical aspect ratio (ratio of length to diameter) of 
blown microfibers in the web structures herein approaches infinity, although significant d.scontinuity of the 
microfibers can occur during composite preparation. 

Blown microfibers useful herein may be either melt-blown or solution-blown. Melt-blown fibers are those 
which are liquified by heating the desired fiber-forming polymeric material in order to form the extruded 
microfibers. Melt-blown fibers are preferred for use in forming the composite structures of the present 
invention However, solution-blown fibers in which the fiber-forming material is liquified by inclusion of a 
volatile solvent, can also be used. Carey, Jr., U.S. Patent 4, 011,067. discloses apparatus and procedures 
for preparing webs of blown microfibers. Microfibers will frequently be generally cylindrical in shape but 
other fiber geometries are also possible, e.g., wherein cross-sections of microfibers are elliptical, rectangu- 
lar, triangular, etc. 

The blown microfibers which form an essential component of the composite absorbent structures herein 
must have certain size and stiffness characteristics in order to impart the requisite flexibility, integrity and 
resilience features to such absorbent structures. In particular, substantially all of the individual blown 
microfibers included in the structures herein should have a diameter less than 50 microns. More preferably 
the microfibers will have an average diameter ranging from 1 to 10 microns. For purposes of the present 
invention, microfiber diameter can be determined from microfiber cross-sectional area, calculated by 
assuming that such cross-sectional area is circular. 

The microfibers utilized should also meet certain stiffness requirements. Microfiber stiffness is a 
function of both fiber geometry and the type of polymeric material used to form the microfiber. The 
purposes of the present invention, microfiber stiffness can be quantified by specifying a modulus value for 
the microfiber polymer material along with fiber geometry and size as hereinbefore described. The modulus 
of the microfiber polymer material, e.g., the modulus of elasticity or tensile modulus, is in general def.ned 
as the ratio of change in stress to change in strain when a given amount of strain is imposed on a sample 
of polymeric material. Thus this modulus is usually characterized as a slope of the initial portion of the 
stress versus strain curve when strain is plotted as a function of applied stress for a given piece of 

polymeric material. . 

Determination of the modulus of the microfiber polymer material can be carried out in a variety of ways 
on materials in fiber form as outlined in the Handbook of Physical and Mechanical Testing for Paper and 
Paperboard, Vol. 1; Richard E. Mark, Editor; Marcel Dekker, Inc.; 1983, pp 447-456 and p 465. 

NteiiuTements of imposed strain and the resulting stress response can be carried out using, for 

example, Instron or Dynamic Mechanical Analyzer apparatus. Modulus determinations do not need to be 
carried out on materials which are actually in fiber form. Indeed, direct measurement of modulus by testing 
of individual microfibers is not necessary. Instead, modulus values can and frequently are determined by 
testing polymeric materials in any convenient configuration, e.g., larger fibers, strips, pellets, etc. 

For purposes of the present invention, modulus values for the microfiber material are determined at 
room temperature, i.e., at 20 *C. Microfibers useful herein are those which are prepared from polymers that 
have modulus values of at least 0.1 x 10 s N/cm 2 , more preferably from about 0.5 x 10 s to 3.5 x 10 5 N/cm . 
Generally the polymeric material used to form such microfibers is. in and of itself, relatively nonabsorbent. 
Thus the modulus value for the microfiber material will generally fall within the foregoing ranges whether the 
microfibers are wet or dry. It is, in fact, essential that the modulus of the microfiber material not diminish 
significantly when the microfibers are wetted. For purposes of this invention, this means that the modulus of 
the microfiber material when wet should be at least 70% of the modulus of the dry material, more 
preferably at least 80% of the dry modulus value. Such microfiber material is considered as wetted after it 
has been soaked, i.e., saturated with menstrual fluid or synthetic urine. 

In order to realize microfibers of the required size and stiffness, the microfibers useful in the structures 
herein can be prepared from a synthetic polymer material which has a melting point of from 100'C to 
265 'C and which will provide microfibers of the requisite diameter. Synthetic polymer materials having 
such characteristics include, for example, polyolefins, polyesters, polyamides, polyacrylics and. poly- 
styrenes. Specific examples of suitable polymeric material include polypropylene, polyethylene, polyethyl- 
ene terephthalate (PET) and nylon. Polypropylene is highly preferred. 

The blown microfiber component of the composite structures herein will generally comprise from 10/o 
to 85% by weight of the dry composite structure. More preferably, the microfiber component should 
comprise from 20% to 65% by weight of the dry composite. For composite structures especially suitable for 
use in sanitary napkins, the microfiber component preferably comprises from 25% to 50% by weight of the 
dry composite structure. For composite structures especially suitable for use in infant diapers, the 
microfiber component preferably comprises from 25% to 65% by weight of the dry composite structure. For 
composite structures especially suitable for use in disposable training pants, the microfiber component 
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preferably comprises from 25% to 65% by weight of the dry composite structure. As discussed more fully 
hereinafter, the amount of microfiber component employed relative to the amount of staple fiber can also be 
important to the realization of composite structures of especially desirable comfort and fluid handling 
properties. 

5 A second essential fibrous component of the composite absorbent structures herein comprises 
substantially nonabsorbent, crimped, synthetic staple fibers. The staple fibers, when combined with the 
microfibers as hereinafter described, serve to impart desirable bulk, fluid acquisition characteristics and 
resilience properties to the composite absorbent structures of this invention. Substantially all of the staple 
fibers incorporated into the absorbent structures herein will preferably range In length from 0.1 to 15 cm, 

w more preferably from 2 to 7 cm. 

The individual staple fibers used in the compositions herein are in and of themselves substantially 
nonabsorbent. Thus, such fibers must be prepared from synthetic polymer material which does not 
substantially swell or gel in the presence of fluids (e.g., urine, menses) encountered in disposable absorbent 
products. Accordingly, the synthetic staple fibers of the present invention, unlike the staple fibers used in 

75 several types of prior art absorbent webs, must have a water retention value (WRV) of less than about 15%, 
more preferably less than about 10% and even more preferably less than 5%. The water retention value is 
a measure of the amount of water absorbed by the staple fibers themselves; determination of WRVs for 
purposes of this invention is described in greater detail hereinafter. The absorbent structures of the present 
invention are preferably substantially free of absorbent staple fibers, e.g., cotton, rayon, cellulose, etc., 

20 which have WRV values of 15% or greater. 

Suitable polymeric materials which do provide substantially nonabsorbent fibers of the requisite WRV 
include polyesters, polyolefins, polyacrylics, polyamides, polystyrenes and the like. In particular, staple 
fibers made of polyethylene, polypropylene and polyethylene terephthalate (PET, i.e., "Dacron") are 
especially preferred. 

25 The staple fibers used in the absorbent structures of this invention must be crimped in order for the 
resulting absorbent structures to have the requisite resilience and resistance to bunching during use in 

absorbent_products. Crimped fibers are those which_.have_a_continuous_wavy, curvy or jagged character 

along their length. Fiber crimping of this type is described more fully in Hauser; U.S. Patent 4,118,531. 
As noted in this '531 patent, crimped fibers of this type, which contribute to the desirable properties of 

30 absorbent structures containing them, are those which have a crimp count of at least two crimps per 
centimeter and a percent crimp of at least 15%, preferably at least 25%. Percent crimp is defined as the 
difference between the uncrimped length of the fiber (measured after fully straightening a sample fiber) and 
the crimped length (measured by suspending the sample fiber with a weight attached to one end equal to 2 
mg. per decitex of the fiber, which straightens the large-radius_be_nds of the fiber) divided by the crimped 

35 length and multiplied by 100. 

The crimped synthetic staple fibers of the absorbent structures herein will generally have a linear 

density-of from _0.55..tO-7.7_Tex 45-70 denier). More-preferably_the.linear_den$ity_of_the,stapleJibres will lie 

in the range from 1.1 to 2.75 Tex (10-25 denier). 
In addition to particular size and crimping characteristics, the staple fibers of the structures of the 

40 present invention must also have certain stiffness characteristics. As with the microfibers used, staple fiber 
stiffness is a function of both fiber geometry and type of polymer material used to form the fiber. For 
purposes of the present invention, staple fiber stiffness, like stiffness of the microfibers used, can be 
quantified by specifying a fiber material modulus value along with fiber geometry and fiber size as 
hereinbefore described. The modulus value for material used to form staple fibers is defined in the same 

45 manner as the modulus value for the microfiber material as hereinbefore discussed. The staple fiber 
material used in the present invention will generally have a modulus value of at least about 0.1 x 10 5 N/cm 2 , 
more preferably from about 2.5 x 10 5 to 3.5 x 10 5 N/cm 2 . As with the microfibers employed, the 
substantially nonabsorbent nature of the staple fibers means that there should be little significant difference 
in modulus of the staple fiber materia! whether the staple fiber material is wet or dry when the modulus is 

50 determined. Accordingly, the modulus value, both wet and dry, must fall within the ranges hereinbefore set 
forth for the staple fiber material. Furthermore, as with the microfiber material modulus, the modulus value 
of the dry staple fiber material must not significantly diminish when the staple fiber material is wetted. 

Both the actual amount of staple fiber incorporated into the absorbent web structures of the present 
invention, as well as the amount of staple fibers relative to the microfiber component in such structures, can 

55 affect the fluid handling, integrity, resilience and comfort properties of the resulting composite absorbent 
webs. Generally, the staple fiber component can comprise from 10% to 85% by weight of the dry 
absorbent composite structures herein, more preferably from 20% to 60% by weight of the dry composite 
structures. For composite structures especially suitable for use in sanitary napkins, the staple fiber 
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component should comprise from 20% to 50% by weight of the dry composite. For composite structures 
especially suitable for use in infant diapers, the staple fiber component preferably comprises from 10% to 
50% by weight of the dry composite. For composite structures especially suitable for use in disposable 
training pants, the staple fiber component will preferably comprise from 10% to 50% by weight of the dry 
composite. The weight ratio of microfiber to staple fiber in such structures will preferably range from 1:3 to 
3:1 , more preferably from 3:7 to 7:3. 

A third essential element of the composite absorbent structures herein comprises a certain type of 
particle-form, i.e., nonfibrous, fluid control system. Such a fluid control system essentially comprises 
nongelling, hydrophilic particulate entities and optionally also comprises hydrogel-forming polymeric gelling 
agent particles. This fluid control system serves to effectively manage discharged body fluids which are ^ 
brought into contact with the composite absorbent structures herein. In particular, the fluid control system 
facilitates the acquisition or uptake of fluid striking the surface of the composite structure and then serves to 
distribute such fluid rapidly and efficiently to more remote areas of the composite structure. Ultimately, 
preferred two-component fluid control systems also serve to hold acquired fluid in a gelled, immobilized, 
state within the composite structure interstices. It has been discovered that the particular type of fluid 
control system used in this invention is especially effective in managing fluid in these ways. Most 
importantly, this type of system does so without adversely affecting the flexibility and resiliency properties 
of the particular composite structures in which it is employed. 

The essential component of the fluid control system of the composite structures herein comprises 
hydrophilic particulate entities which facilitate the transport of body fluid and which may swell in doing so 
but which do not form gels upon imbibing such fluid. For purposes of the present invention, an entity is 
"hydrophilic" if water or aqueous body fluid readily spreads on or over the surface of the entity (without 
regard to whether or not the entity actually imbibes fluid or forms a gel). Furthermore, for purposes of this 
invention, a hydrophilic entity is nongelling if, even upon prolonged contact with aqueous body fluids, it 
does not form a viscous, jelly-like material. Nongelling absorbents of this type can furthermore be 
characterized as those whose fluid absorbent-characteristics are not dependent upon electrolyte content of 
_theJluid_being_absorbed and _are_alsoJ.ess„susceptible to the negative effect of body fluid _solids on fluid 
transpertr-lt-is- -believed -that-these-hydrophilic entities- serve-to enhanee-fluid-transport through the 
composite structures herein by providing increased capillarity within the web structures. The hydrophilic 
particulate entities should, of course, be substantially insoluble in aqueous body fluids. 

The most important feature of the nongelling hydrophilic particulate entities used in the fluid control 
- system-is-their-size-and geometric- configuration.-ln-particular, -these- entities- should- have a greatest 
dimension ranging from 0.01 to 10 mm, more preferably from 0.02 to 0.5 mm. Furthermore, such entities 
must not have a greatest dimension to smallest dimension ratio (aspect ratio) which exceeds about 10. The 
aspect ratio of the hydrophilic entities will preferbaly be 5 or less. Particulate entities within these size and 
shape specifications are especially useful because entities of this particular configuration appear to 
significantly enhance fluid transport within and throughout trie composite absorbent structures herein. At the 
same time, entities of these size and shape specifications do not significantly interfere with the desirable 
resilience and flexibility characteristics of the composite absorbent structures. 

Within the foregoing size and geometric shape constraints, the hydrophilic particulate entities used in 
the fluid control system can be prepared from any material which is nongelling and hydrophilic. For 
purposes of this invention, an entity-is considered to be hydrophilic -even- if it has been fashioned from 
hydrophobic .material but has_been_subsequently_rendered hydrophilic by Jreatment with a hydrophilizing 
agent, e.g., surfactant, as hereinafter more fully described. Suitable types of hydrophilic entity material thus 
include cellulose, cellulose derivatives, polyolefins such as polyethylene and polypropylene, polyacrylics, 
polyesters, polyamides, polystyrenes, polyurethanes, clay, kaolin, talc, calcium carbonate, sodium sulfate, 
sodium carbonate and aluminum oxide. 

Materials of the foregoing types can be fashioned into the nongelling hydrophilic particulate entities 
used in this invention by mechanical working to ensure that the requisite size and shape parameters are 
met. Frequently such materials will be formed initially into fibers, flakes, sheets, films, foams, webs, etc. 
which will need to be chopped, torn apart, ground, powdered, twisted, knotted or otherwise finely divided in 
order to form particulate entities of the requisite size and geometric shape configuration. 

The nongelling hydrophilic particulate entities used in the fluid control system may be porous or 
substantially nonporous. Porous, and hence relatively absorptive, hydrophilic entities are preferred. Porosity 
of the hydrophilic entity material may arise by virtue of the nature of the hydrophilic entity material selected 
or by virtue of the manner in which the hydrophilic entities are prepared. 

One manner of preparing porous hydrophilic entities includes the creation of porosity by forming small 
bundles of microfibers into discrete particle-like entities, i.e., microwebs. Such microfiber microwebs have a 
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dense nucleus with individual fibers and/or fiber bundles protruding therefrom. The nuclei preferably have 
an average diameter of from 0.05 to 4 mm, more preferably from 0.2 to 2 mm, and the fibers and/or fiber 
bundles preferably extend from the nuclei to provide an overall diameter of from 0.07 to 10 mm, more 
preferably from 0.1 to 5 mm. 

5 Microfiber microwebs of the foregoing type can be produced by forming a microfiber source web and 
divellicating, or tearing apart, the microfiber source web. The microfiber source web is. preferably melt 
blown from a thermoplastic fiber-forming material as described in Wente, Van A. et al, "Superfine 
Thermoplastic Fibers," Industrial Engineering Chemistry, Vol. 48, pp. 1342-1346, with the fibers having a 
diameter of less than 10 micrometers. The divellication of the microfiber source web is preferably 

id accomplished by subjecting the microfiber source web to the action of a lickerin, I.e., a toothed roll. The 
teeth of the lickerin protrude from the surface thereof at a sufficiently low angle, preferably less than about 
60*, more preferably less than about 40', to produce the microwebs having dense nuclei and fibers and/or 
fiber bundles protruding from the nuclei. 

Another type of porous hydrophilic entity which may be useful in the composite web structures are the 

75 "fibrids" described in Parrish et al; U.S. Patent No. 2,988,782. 

Those fibrids which have the size and shape characteristics set forth hereinbefore and which are or have 
been rendered hydrophilic can be used as the nongelling hydrophilic particulate entities in the absorbent 
structures herein. However, based on their structure, such fibrids are probably less sorbent than the 
hereinbefore described microfiber microwebs. 

20 Porous hydrophilic entities may also be prepared by fashioning the hydrophilic entities from a naturally 
occurring or synthetically produced porous material. Thus, materials such as foams or sponges can be 
employed as hydrophilic particulate entities provided such foams or sponges are finely divided into entities 
within the size and shape configurations hereinbefore specified. Especially preferred materials of this type 
include the shredded particles of hydrophilic polyurethane foam described in Isgur et al; U.S. Patent, 

25 4,110,508. 

Other preferred porous materials include finely divided particles of cellulose sponge, e.g., fine porous 
sponges of regenerated cellulose. 

Of all the foregoing types of materials which may be used to form the hydrophilic particulate entity 
component of the fluid control systems herein, the more preferred is powdered cellulose having an average 
30 greatest dimension ranging from 0.05 to 0.3 mm and an average aspect ratio of 5 or less. Powdered 
cellulose material of this type is commercially available and is marketed, for example, under the trade name 
SOLKA-FLOC by the James River Corporation. 

An optional, but highly preferred, component of the fluid control systems which can be used in the 
composite structures herein comprises nonfibrous particles of a specific type of hydrogel-forming polymeric 
35 gelling agent. These polymeric gelling agents are those materials which, upon contact with fluids (i.e., 
liquids) such as water or body fluids, imbibe such fluids and thereby form hydrogels. In this manner, fluid 
..dischargedJntO-the absorbent- structures. herein_can be_acquired and held .by.the- particles. of the polymeric 
gelling agent, thereby providing the structures herein with enhanced absorbent capacity. 

The. polymeric gelling. agent.particles which_may be .used in the fluid control .system will generally 

40 comprise a substantially, water-insoluble, slightly cross-linked, partially neutralized, hydrogel-forming poly- 
mer material. Such polymer materials can be prepared from polymerizable, unsaturated, acid-containing 
-monomers. Thus, such monomers include the olefinically unsaturated acids and anhydrides which contain 
at least one carbon to carbon olefinic double bond. More specifically, these monomers can be selected 
from olefinically unsaturated carboxylic acids and acid anhydrides, olefinically unsaturated sulfonic acids 
45 and mixtures thereof. 

Suitable unsaturated acidic monomers for use in preparing the polymeric gelling agents used in this 
instance include those listed in Brandt/Goldman/lnglin; U.S. Patent 4,654,039. 

Preferred monomers include acrylic acid, methacrylic acid, and 2-acrylamido-2-methyl propane sulfonic 
acid. Acrylic acid itself is especially preferred for preparation of the polymeric gelling agent material, 
so In the hydrogel-forming polymeric gelling agents optionally used in the fluid control system, the 
polymeric component formed from unsaturated, acid-containing monomers may be grafted on to other 
types of polymer moieties such as starch or cellulose. Acrylic acid grafted starch materials of this type are 
especially preferred for use herein. 

Preferred polymer gelling agents which can be prepared from conventional types of monomers include 
55 hydrolyzed acrylonitrile grafted starch, acrylic acid grafted starch, polyacrylates, isobutylene maleic anhy- 
dride copolymers and combinations thereof. Especially preferred are the polyacrylates and acrylic acid 
grafted starch. 
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Whatever the nature of the basic polymer components of the hydrogel-forming polymeric gelling agents 
optionally used in the fluid control system, such materials will in general be slightly cross-linked. Cross- 
linking serves to render the hydrogel-forming polymer gelling agents used in this invention substantially 
water-insoluble, and cross-linking thus in part determines the gel volume and extractable polymer char- 
5 acteristics of the hydrogels formed from the polymeric gelling agents employed. Suitable cross-linking 
agents are well known in the art and include, for example, those described in greater detail in Masuda et al; 
U.S. Patent 4,076,663. 

Preferred cross-linking agents are the di- or polyesters of unsaturated mono- or polycarboxylic acids 
with polyols, the bisacrylamides and the di- or triallyl amines. Especially preferred cross-linking agents are 

to N.N'-methylenebisacrylamide, trimethylol propane triacrylate and triallyl amine. The cross-linking agent can 
generally comprise from 0.001 mole percent to 5 mole percent of the resulting hydrogel-forming polymer 
material. More preferably, the cross-linking agent will comprise from 0.01 mole percent to 3 mole percent of 
the hydrogel-forming polymeric gelling agent used herein. 

The slightly cross-linked, hydrogel-forming polymeric gelling agents which may be used in the fluid 

75 control system of the present invention are generally employed in their partially neutralized form. For 
purposes of this invention, such materials are considered partially neutralized when at least 25 mole 
percent, and preferably at least 50 mole percent of monomers used to form the polymer are acid group- 
containing monomers which have been neutralized with a salt-forming cation. Suitable salt-forming cations 
include alkali metal, ammonium, substituted ammonium and amines. This percentage of the total monomers 

20 utilized which are neutralized acid group-containing monomers is referred to herein as the "degree of 
neutralization." 

The polymeric gelling agent materials optionally used in the fluid control system herein will also have a 
relatively high capacity for imbibing fluids encountered in absorbent structures and preferably will also 
imbibe such fluid at a relatively fast rate. Both of these characteristics, capacity and uptake rate, can be 
25 quantified by referencing the "gel volume" of the polymeric gelling agents which are to be selected for use 

in the present invention. - 

For purposes of this invention, gel volume can be defined in terms of the amount of artificial menses 

absorbed-by-any-given-polymeric-gelling^ of 

polymeric gelling agent in a procedure hereinafter defined. The artificial menses used to define gel volume 
30 herein is a mixture of sheep's blood and a synthetic mucous component. The preparation of artificial 
menses which can be used in making gel volume determinations is set forth hereinafter in the Test Methods 

section— — ~~ 

Gel volume can be determined by swelling samples of particles of polymeric gelling agent to be tested 
with artificial menses fluid. Samples of polymeric gelling agent are maintained in contact with the swelling 
35 fluid at ambient temperature for about one hour so that swelling equilibrium is attained. The swollen gel 
samples are then centrifuged to remove fluid not actually imbibed by the polymeric gelling agent. Using a 
procedure described in greater detail hereinafter in the Test Methods section, the gel volume of the 
polymeric gelling agent in grams of artificial menses per gram of polymeric gelling agent can then be 
.^calculated from experimentally, determined measurements. 

40 The polymeric gelling agent materials useful in the fluid control systems of the present invention are 
those which have an equilibrium (1 hour) gel volume of at least 20 grams of artificial menses per gram of 
polymeric gelling agent. More preferably, the polymeric gelling agent materials which are useful have an 

equilibrium, (.1 _hour)_geL volume of.from 25 to 50 grams. of artificial menses per gram of polymeric gelling 

agent. Polymeric gelling agent material having such relatively high gel volume characteristics are especially 

45 useful in absorbent structures herein since the hydrogels formed from such materials can, by definition, 
hold desirably high amounts of discharged body fluids such as menses and urine. 

When the absorbent composite structures herein are to be used in infant diapers, adult incontinence 
products or training pants, the gel volume of the polymeric gelling agents employed in such structures can, 
and frequently will, be expressed in terms of grams of synthetic urine per gram of polymeric gelling agent 

50 instead of grams of artificial menses per gram of polymeric gelling agent. Gel volume in synthetic urine can 
be determined for forming a suspension of 0.1-0.2 parts of dried polymeric gelling agent to be tested with 
20 parts of this synthetic urine. This suspension is maintained at ambient temperature under gentle stirring 
for about 1 hour so that swelling equilibrium is attained. Using a procedure described in greater detail 
hereinafter in the Test Methods section, the gel volume of the polymeric gelling agent in grams of synthetic 

55 urine per gram of polymeric gelling agent is then calculated from the weight fraction of the polymeric 
gelling agent in the suspension and the ratio of the liquid volume excluded from the formed hydrogel to the 
total volume of the suspension. The structures of the present invention which are to be used in diapers, 
adult incontinence products or training pants will generally employ polymeric gelling agents having a gel 
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volume of from 20 to 70 grams, more preferably from 30 to 60 grams, of synthetic urine per gram of 
polymeric gelling agent. 

In addition to their relatively high equilibrium (1 hour) gel volume, the hydrogels formed from the 
polymeric gelling agents used in the present invention preferably also will be able to acquire and tie up fluid 

5 quickly. For this reason, the polymeric gelling agent materials useful herein preferably also have certain gel 
volume values after two minutes of fluid contact in addition to having the particular equilibrium, i.e., one 
hour, gel volume values specified hereinbefore. In particular, the polymeric gelling agents useful herein will 
generally have a two minute gel volume which is at least 40% of the equilibrium (1 hour) gel volume. More 
preferably the two-minute gel volume for the polymeric gelling agents herein will be at least 50% of the 

w equilibrium (1 hour) gel volume. 

Another feature of the polymeric gelling agents which are useful as an optional component of the fluid 
control system of the absorbent structures herein relates to the level of extractable polymer material present 
in such hydrogel-forming material. Extractable polymer levels can be determined by contacting a sample of 
hydrogel-forming polymeric gelling agent materia! with a synthetic urine solution for the substantial period of 

75 time (e.g., at least 16 hours) which is needed to reach extraction equilibrium, by then filtering the formed 
hydrogel from the supernatant liquid, and finally by then determining the polymer content of the filtrate. 
Synthetic urine is utilized in such a procedure since extractable polymer content in synthetic urine is more 
readily determined than extractable polymer content in artificial menses. The particular procedure used to 
determine extractable polymer content of the polymeric gelling agents used, herein is set forth in Brandt, 

20 Goldman and Inglin; U.S. Patent 4,654,039. 

Polymeric gelling agent materials especially useful in the fluid control systems herein are those which 
have an equilibrium extractables content in synthetic urine of no more than 17%, preferably no more than 
1 0% by weight of the polymeric gelling agent. 

The polymeric gelling agent materials hereinbefore described, when utilized in the fluid control system 

25 of the absorbent structures herein, are employed in the form of discrete particles. Such polymeric gelling 
agent particles can be of any desired shape, e.g., spherical or semi-spherical, cubic, rod-like polyhedral, 
etc. Shapes having a large greatest dimension/smallest dimension ratio, like flakes are also contemplated 

for-use-hereinj-provided- the greatest-dimension/smallest-dimension-ratio-does-not-exceed 10. Preferably 

this ratio will not exceed 6. Agglomerates of polymeric gelling agent particles may also be used. 

30 Although the absorbent structures herein are expected to perform well with polymeric gelling agent 
particles having a particle size varying over a wide range, other considerations may preclude the use of 

— very-smatl-or very-large-partieles. For-reasons of industrial hygiene.-average particle sizes smaller than 10 
micrometers are less desirable. Particles having a smallest dimension larger than 2 mm may also cause a 
feeling of grittiness in the absorbent article, which is undesirable from a consumer aesthetics standpoint. 

35 Furthermore, rate of fluid absorption can be affected by particle size. Larger particles have very much 
reduced rates of absorption. Preferred for use in the fluid control systems herein are polymeric gelling 
agent particles substantially all of which have a particle size of from 10 micrometers to 2 mm. "Particle 
Size" as used herein means the smallest dimension of the individual particles. 

When the fluid control . system comprises both nongelling hydrophilic entities and polymeric gelling 

40 agent, these two types of particles need not be associated with each other in any specific manner other 
than by being incorporated into the same absorbent composite structure. On the other hand, it may be 
- — convenient to combine or premix the polymeric gelling agent -and the nongelling hydrophilic particulate 
.entities prior to incorporating the resulting fluid control system Jnto the. composite structures as a particulate 
mixture. 

45 Polymeric gelling agent particles and the nongelling hydrophilic particulate entities may also be more 
intimately associated than by simply being in admixture with each other. For example, gelling agents and 
nongelling hydrophilic entity particles may be agglomerated together so long as each type of particle in the 
agglomerate retains its requisite identity, size and geometric configuration. In another embodiment, 
polymeric gelling agent and nongelling hydrophilic entities may be associated with each other in individual 

50 particles in a core-shell arrangement with the gelling agent as the core surrounded by a nongelling 
hydrophilic shell. Particles of this type include microfiber microwebs which can be prepared, for example, 
by divellicating a microfiber source web which has dispersed therein the polymeric gelling agent particles. 
Source webs of this type include those which are described, for example, in Kol pin/Brown lee, U.S. Patent 
No. 4,429,001. 

55 Particles formed in this manner have a dense nucleus of the polymeric gelling agent particles and 
entangled microfibers with the nucleus being surrounded by a mass or bundle of entangled microfibers. 

Within the composite web structures herein, the particles of the fluid control system may or may not be 
uniformly distributed. In particular, there may be regions or zones of the composite web structures which 
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have hiqher concentrations of fluid control system particles than do other regions or zones of the structure 
Eurth Tore the* may be regions or zones of the composite structures herein where.n the concentration of 
ZZZVZm^** * higher than that of polymeric gelling or vice vers, n . 
this Woe there may be a concentration gradient of nongelling hydroph.lic entities along the thickness 
dimenston of the composite structure with the highest concentration of MrophWc entity b«^ at or nea 
the surt^e of the structure which receives fluid and the lowest concentration of hydrophil.c entities being i t 
or near ^opposite end of the thickness dimension. In the same structure, the ^ kness J'™" 
concenrSn gradient of the polymeric gelling agent may be of the opposite type wherein gej .agent 
» on is oreatest at or near the surface of the structure which does not receive the initial contact 
SSr?JSt££Xlii -ay be a uniform concentration of hydrophilic entities along £ 
rhickneVs dimension of the structure with a concentration gradient of polymeric gelling agent a.ong th.s 

dim N n o Si matter how the nongelling hydrophilic particulate entities and polymeric gelling agent particles may 
be assoda^ vl each oL or distributed within the fluid control system, when both com ponen s are 
pLentTthe fluid control system, the overaH weight ratio of the nongelling hydrophilic entities ;to the 
gelg agent will generally range from 5:1 to 1:5. More preferably the weight ratio of the nongel.ing 
hydrophilic entity component to the gelling agent component will range from 4:1 to 1.1. _ romDOsit9 
The fluid control system as hereinbefore described should be incorporated nto the compos e 
absorJen structures herein in a concentration which is sufficient to effect the desired degree of Hud 

Thus, the fluid control system will generally be present in the composite 
IS l*n to the extent of from 1% to 60% by weight of the structure. More 
control system will comprise from 15% to 55% by weight of the structure. For .^P"*"**™ 
especially suitable for use in sanitary napkins, the fluid control system should compr.se from 20 A to 50/. 
by S t o he dry composite. For composite structures especially suitable for use ,n ,nf an : d«p«. he 
fiL controisvstem should comprise from 20% to 55% by weight of the dry composite. For composite 
SS^StlSi- * use in disposable training pants, the fluid control system preferably 
rnrrmrises from 20% to 55% by weight of the dry composite. 

r^rS^elerneJ^^-absorbert structures herein is a hydrophilizing agent which can be 
a n^J to the svn hejrmicrofiber, staple fiber and fluid control system components to enhance the 
X£SWS^ and particulate materia.s. Materials of this type are well-known in the art and can 
coZise for example, surfactant materials or colloidal silica. If a surfactant is employed as the hydroph Iz 
ing agS^ he'ype-of -surfactant can be anionic, cationic or nonionic with nonionic ma enals being^ especially 
prefened Suitable nonionic surfactants include the ethoxy.a.ed alcohols and ethoxy ated a ft, ,.phen s_ 

ThThydrophilizing agent, in either solid or liquid form, can be apphed to the synthetic ^rofibers 
staple flbl and/or fluid control system components of the absorbent structures herein at any convenient 
stage Sore dulg 0 r after preparation of such structures. Thus the hydrophilizing agent may^ b appl ed 
Hhe mfcrofibers staple fibers and/or fluid control systems before they are comingled to form he 
' ^"TsLtoS herein. Alternatively, the hydrophilizing agent may be added to the commgled 
mass of mrcrofibers, staple fibers and/or fluid control system components used in forming the absorbent 
to weTsSes herein. Hydrophilizing agent may furthermore be compounded w,th the m,crof,ber-.orm,ng 

"XZhilizing 6 a^emmaTa" beTpPlied to the web structures after such structures have been formed 
for exempt by spraying Tquid, nonaqueous, nonionic surfactant onto the formed web structures. No matte 
ho* o whe ^ hy P d ophLn'g agent is incorporated into the structures herein hydrop ...zing agen t w, 
4S generally comprise from 0.01% to 10% by weight of the finished absorbent web structures, more preferably 
from 0 01 to 5% by weight of such structures. , , , • ^ an air 

The absorbent web structures of the present invention can be prepared by form.ng a gaseous e.g air, 
stream which comprises the blown microfiber, staple fiber, particulate fluid control system and hydrophihz- 
no aaen ^ component and by conveying this fiber and particle-containing stream to a coUector device 
so wherein an entangled mass of fibers and particles is air-laid as a continuous fibrous web^ Apparatus for 
50 TarS out suc n h 9 a 8 process can include conventional fiber ^^'S^SSTi 
Wente "Superfine Thermoplastic Fibers", Industrial Engineering Chemistry, Vol 48 Pages 1342 e seq 
0956) or in Report No. 4364 of the Naval Research Laboratories, puD.isneo iviay 25, 1954. entitled 

schema ically Sustrated in Figure 1 of the drawings submitted herewith. The apparatus of Figure 1 includes 
aT 1 w i h has an e'rusion chamber. 11, through which liquified microfiber-forming material* 
adv need"' die orifices, 12, arranged in line across the forward end of the die and through which the 
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microfiber-forming material is extruded; and cooperating gas orifices, 13, through which a gas, typically 
heated air, is forced at very high velocity. The high-velocity gaseous stream draws out and attenuates the 
extruded microfiber-forming material, whereupon the microfiber-forming material solidifies as microfibers 
during travel through region, 14, to a collector, 15. The collector, 15, is typically a finely perforated screen, 
5 which in this case is in the form of a closed-loop belt, but which can take alternative forms, such as a flat 
screen or a drum or cylinder. Gas-withdrawal apparatus may be positioned behind the screen to assist in 
deposition of fibers and removal of gas. Alternatively, two dies may be used and arranged so that the 
streams of melt blown microfibers issuing from them intersect to form one stream that continues to a 
collector, 15. 

w The apparatus shown in Figure 1 also includes means for introducing the fluid control system particles 
and nonabsorbent staple fibers into the absorbent composite structures of the present invention. The staple 
fibers are introduced into the stream of melt blown microfibers through the use of a lickerin roll, 16. A web, 
17, of crimped staple fibers, typically a loose, nonwoven web such as prepared on a garnet machine or 
"Rando- Webber", is supplied from a supply roll, 18, under a drive roll, 19, where the leading edge engages 

75 against the lickerin roll, 16. The lickerin roll, 16, turns in the direction of the arrow and picks the crimped 
staple fibers from the leading edge of the web, 17, dissociating the crimped staple fibers from one another. 
The fluid control system particles are supplied from a particulate hopper, 20, containing, for example, a 
mixture of hydrophilic particulate entities and polymeric gelling agent particles. Alternatively, separate 
particle hoppers may be used to supply hydrophilic entities and polymeric gelling agent particles to the 

20 process at different rates or in different amounts. Particles from hopper, 20, are supplied through an 
inductor, 21, which meters the amount of particles flowing into a venturi, 22, which is in duct, 23. An air 
stream flows through duct, 23, for conveying the fluid control system particles. The particles are conveyed 
to inclined duct, 24, where the fluidized stream of particles becomes the carrier stream for the crimped 
staple fibers delivered by the lickerin roll, 16. The fluid control system particles and crimped staple fibers 

25 are conveyed in the air stream through inclined duct, 24, and into the stream of melt blown microfibers 
where the particles and crimped staple fibers becomes mixed with the melt brown microfibers. The mixed 
_stream_oLmelt blown. microfibers, .crimped staple fibers and fluid control system particles then continues to 

the-collectorH5,~where-a-web-of-randomly-intermixed-and~intertangled microfibersrcrimped staple fibers 

and fluid control system particles is formed. A spray jet, 25, may be used to apply the required 

30 hydrophilizing agent, e.g., a surfactant, to the mixed stream of blown microfibers, fluid control system 

particles and crimped staple fibers prior to collection at collector, 15. 
- The absorbent composite web structures prepared using such apparatus generally comprise inter- 
mingled or entangled masses of hydrophilized microfibers, crimped staple fibers and fluid control system 
particles. Such intermingled or entangled masses are substantially unbonded in the sense that they are 

35 substantially free of significant amounts of fibers and particles bonded to each other by chemical or fusion 
bonds. Thus, staple fibers and fluid control system particles should generally be combined with the 

microfiber stream after the microfibers have solidified to the point that substantially no interfiber or particle- 
fiber fusion bonds will be formed. Rather, the structural integrity of the composite web structures herein is 
generally maintained by the presence of mechanical or entanglement bonds throughout the structure. 

40 Figure 2 of the drawing submitted herewith illustrates the general structural relationship of the 
microfiber, crimped staple fiber and fluid control system particle components in preferred composite webs 

of this invention. Figure 2~shows-entangled microfibers, 30,-and crimped staple fibers,-31. The microfibers 

in_particular_entangle_themseives with each .other, with the staple Jibers and_with^a_particle of polymeric 

gelling agent, 32, and a hydrophilic particulate entity, 33, shown as, for example, a particle of powdered 

45 cellulose. 

The composite web structures of the present invention can be made having a wide variety of properties 
depending upon the nature and the amounts of the web components employed, upon particular fiber 
orientation arrangements and upon the specific processing conditions utilized. For example, the absorbent 
web structures herein can be prepared having any desired basis weight. For use in disposable absorbent 

50 articles, the dry basis weight of the web structures herein will preferably range from 100 to 800 g/m 2 , more 
preferably from 100 to 500 g/m 3 . When such structures are to be used as absorbent cores for sanitary 
napkins, the dry basis weight will generally range from 200 to 450 g/m 2 . When structures are to be used in 
infant diapers, the. dry basis weight will generally range from 100 to 700 gm/m 2 . For disposable training 
pants, the dry basis weight will generally range from 100 to 700 gm/ 2 . 

55 The caliper of the absorbent web structures herein can also be widely varied depending upon the 
desired end use of the structures. Frequently the caliper of the dry web structure will range from 0.46 to 3.1 
centimeters, more preferably from 1.5 to 2.1 centimeters. The preferred web structures of the present 
invention, by virtue of both their density and the properties of their selected types of components, do not 
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significantly expand, i.e., increase in caliper, upon imbibing body fluids and similar electrolytes (under 
conditions of minimal confining pressure i.e., a confining pressure of 0.005 kPa). The preferred webs herein, 
in fact may actually decrease in caliper upon fluid acquisition. These unique fluid absorption characteristics 
of the' web structures herein may in part be responsible for the especially desirable comfort properties 
which preferred absorbent structures of the present invention possess. 

At a constant basis weight, variations in web structure caliper result in variations in density of the 
structures herein. For these absorbent structures, such web density and caliper variations can influence 
comfort response, response to compression (i.e., bending ability and resilience), absorbent response ..e 
capacity fluid uptake rate and fluid binding tenacity) and the ability to maintain body contact for fluid 
acquisition. Web density and caliper can be adjusted, for example, by varying the distance from the 
microfiber extruder outlet to the collector, by changing the microfiber/staple fiber ratio, by altering the 
amount of fluid control system components employed, by changing the wind-up roll tension during web 
structure converting or by varying staple fiber denier and/or crimp level. The web structures of the present 
invention are those which have a dry density of from 0.006 to 0.10 g/cm 3 . more preferably from 0.006 to 
0 04 q/cm 3 For use as the absorbent core in sanitary napkin products, the web structures herein should 
generally have a density ranging from 0.006 to 0.03 g/cm 3 . For use in infant diapers, the web structures 
herein will generally have a density ranging from 0.01 to 0.04 gm/cm 3 . For use in disposable training pants, 
density of the structures herein will generally range from 0.01 to 0.04 gm/cm 3 . 

Dry density for purposes of the present invention, is measured under a confining pressure of 0.0007 
psi (0 005 kPa)The density of such structures need not be uniform throughout the structure. Within the 
density ranges hereinbefore set forth, structures of this invention can contain regions of relatively higher or 

relatively lower density. -u • „„. 

In addition to their performance in accepting and holding discharged body fluids, another .mportant 
feature of the composite web structures herein involves their wet and dry resilience properties. Resilience 
involves the propensity of the composite web structures herein to recover their original dimensions after 
being compressed. As noted hereinbefore, preferred composite web structures of this invention are those 
which exhibit both wet and dry resilience properties that enable a given a three-dimensional composite web 
structure to recover to at least 50%, and more preferably to at least 65%. of its original transverse 
dimension after having been compressed to a transverse dimension which is 40% of its original transverse 
dimension For purposes of this invention, such a determination of resilience can be made using a web 
structure of standard transverse dimension while embodying such a structure in a standard type of 

absorbent article chassis. .«•.••»■« 
This standard chassis for determining web structure resilience is defined for purposes of this invention 
as the sanitary napkin of Example XIII hereinafter set forth. The standard "original" transverse dimension 
utilized is 6.35 cm (2.5 inches). Thus to determine resilience of the preferred composite web structures of 
this invention, web structure-containing sanitary pads of a given standard initial width (2.5 inches) can be 
compressed to the 60% strain level, i.e., to 1.0 inch in width, (40% of its original width), followed by remova 
of the compressive force to allow the sanitary pad to relax. Compressive force is applied for a period of 
three hours, followed by a relaxation period of 5 minutes. The final width of the pad is thereafter 
determined. Percent Resilience can then be calculated according to the equation: 



[(Initial Width - Final VldthH 
1 ; ~ " * 100 
Strain Level J 



wherein Strain Level is the Initial pad width minus the Compressed Pad Width. The Percent Resilience 
according to this equation can be determined with the pads in either dry or wet condition. 

The present invention also relates to disposable absorbent articles which utilize the absorbent compos- 
ite structures herein as at least a portion of the fluid-absorbing "core" element. By "absorbent article 
herein is meant a consumer product which is capable of absorbing significant quantities of water and other 
fluids (ie liquids), like body fluids. Examples of absorbent articles include disposable diapers, sanitary 
napkins, incontinence pads, disposable training pants, paper towels, facial tissues, and the Hke^ These 
absorbent structures are particularly suitable for use in articles like sanitary napkins, diapers and incon- 
tinence pads. . j . . . , . „ 

Absorbent articles herein will frequently comprise a substantially liquid impervious backing sheet, a 
liquid pervious, relatively hydrophobic topsheet and an absorbent core comprising an absorbent structure of 
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the present invention positioned between said backing sheet and said topsheet. Liquid impervious backing 
sheets can comprise any material, for example polyethylene or polypropylene having a caliper of 0.037 mm 
, which will help retain fluid within the absorbent article. Relatively hydrophobic, liquid pervious topsheets 
can comprise any material such as polyester, polyolefin, rayon and the like which is substantially porous 

5 and permits a fluid to readily pass therethrough into the underlying absorbent core. 

The absorbent core of disposable absorbent article embodiments of this invention can consist solely of 
one or more of the composite web structures herein. Alternatively, the absorbent core of such articles can 
comprise other conventional elements in addition to the composite web structures of the present invention. 
For example, absorbent articles herein may use a multi-layer absorbent core configuration wherein a 

70 composite web structure of this invention is used in combination with one or more separate layers 
comprising conventional absorbent structures. Such conventional absorbent structures, for example, include 
air-laid webs of wood pulp or other cellulosic fibers, which webs may or may not contain particles or fibers 
of polymeric gelling agent of the same type as hereinafter described for use in the structures herein. 
Another type of conventional absorbent structure comprises a laminate of at least one layer of dispersed 

75 polymeric gelling agent particles, overwrapped with sheets of hydrophilic fiber material such as tissue 
paper. Laminate structures of this general type are described in Kramer, Young and Kock; U.S. Patent 
4,578,068. 

One preferred type of absorbent article herein is one which utilizes a multi-layer absorbent core having 
a first layer, preferably a lower layer, comprising an air-laid web of cellulosic fibers containing from 0% to 

20 10% by weight of this cellulosic layer of polymer gelling agent and a second layer, preferably an upper 
layer, comprising a composite web structure of the present invention. Another preferred type of absorbent 
article herein utilizes a multi-layer absorbent core having an upper layer comprising a composite web 
structure of the present invention and a lower layer which comprises a laminate of at least one layer of 
dispersed particles of polymeric gelling agent overwrapped with sheets of tissue. For purposes of this 

25 invention, the upper layer of a multi-layer absorbent core is the layer closest to the body of the wearer, e.g., 
the layer closest to the article top sheet. The term lower layer conversely means the layer of multi-layer 
„_„absorbent_core_which is _furthest_away_from_the_body of _the wearer,, e.g., the layer closest to the article 

backsheet: 

As indicated hereinbefore, the fluid handling and comfort characteristics of the absorbent web structures 

30 herein render such structures especially suitable for use in absorbent articles in the form of sanitary 
napkins. Sanitary napkins (or in other terms, catamenial pads) utilizing the present absorbent structures may 

be- derived-from-eonventional sanitary-napkins -by-simply replacing or-supplementing the absorbent care 

thereof (typically a web or wood pulp fibers) with one or more absorbent composite structures of the 

.... present invention. In sanitary napkins, the composite structures herein may thus serve as a single layer 

35 absorbent core or may be utilized as one or more elements in a variety of multi-layered absorbent core 
arrangements as hereinbefore described. 

An.example-of a.typicaLsanitar.y_napkinJs-shown in.Figure 3 of the drawings. This particular catamenial 

product comprises a pad, 40, of the absorbent composite structure of the present invention as a single layer 
_absorbent_core; a_hydrophobicJop:sheet, 41; and a fluid impervious, backsheet, 42. The topsheet and the 

40 backsheet are placed at opposite sides of the absorbent structure. Optionally, the absorbent structure is 
wrapped in envelope tissue, 43. Suitable materials for top sheets, bottom sheets and envelope tissue are 

well known-in-the-art. A more-detailed-description-of-sanitary napkins and suitablematerialsfor use therein 

isJoundJn^Duncan„and-Smith,_U.S.„Patent_3,87.1,378,. Issued- March_1 8, Jl 975; Jvlullane.and. Smith, U.S. 

Patent 4,324,246, Issued April 13, 1982 and Van Tiilburg, U.S. Patent 4,589,876, Issued May 20, 1986. 

45 Other disposable absorbent articles which can employ the absorbent web structures herein are 
disposable diapers. Disposable diapers comprising the absorbent structures of the present invention may 
be made by using conventional diaper making techniques, but by replacing or supplementing the wood 
pulp fiber web ("airfelt") core which is typically used in conventional diapers with one or are composite web 
structures of the present invention. Composite web structures of this invention may thus be used in diapers 

50 in single layer or various multiple layer core configurations. Articles in the form of disposable diapers are 
fully described in Duncan and Baker, U.S. Patent Re 26,151, Issued January 31, 1967; Duncan, U.S. Patent 
3,592,194, Issued July 13, 1971; Duncan and Gellert, U.S. Patent 3,489,148, Issued January 13, 1970. and 
Buell, U.S. Patent 3,860,003, Issued January 14, 1975. 

A preferred disposable diaper for the purpose of this invention is illustrated by Figure 4 of the drawings. 

55 Such a diaper includes an absorbent core, 50, comprising an absorbent composite structure of this 
invention; a topsheet, 51, superposed or co-extensive with one face of the core, and a liquid impervious 
backsheet, 52, superposed or coextensive with the face of the core opposite the face covered by the 
topsheet. The backsheet most preferably has a width greater than that of the core thereby providing side 
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marginal portions of the backsheet which extend beyond the core. The diaper is preferably constructed in 
an hourglass configuration. 

Another preferred type of absorbent article which can utilize the composite absorbent structures of the 
present invention comprises training pants. Such training pants will generally include a nonwoven, flexible 
substrate fashioned into a chassis in the form of briefs or shorts. An absorbent structure according to the 
present invention can then be affixed in the crotch area of such a chassis in order to serve as an absorbent 
"core." This absorbent core will frequently be over-wrapped with envelope tissue or other liquid pervious, 
nonwoven material. Such core overwrapping thus serves as the "topsheet" for the training pants article. 

The flexible substrate which forms the training pants chassis may comprise cloth or paper or other 
kinds of nonwoven substrate and may be elasticized or otherwise stretchable. Leg bands or waist bands of 
such training pants articles may be elasticized in conventional fashion to improve fit of the article. Such a 
substrate will generally be rendered liquid impervious by treating or coating one surface thereof or by 
laminating the flexible substrate with another liquid impervious substrate to render the total chassis liquid 
impervious. In this instance, the chassis itself serves as the "backsheet" for the training pants article. 

A typical disposable training pants product is shown in Figure 5 of the drawing. Such a product 
comprises an outer layer, 60, affixed to a lining layer, 61, by adhesion along the peripheral zones thereof. 
For example, the inner lining, 61, may be affixed to the outer layer, 60, along the periphery of leg band 
area, 62; along the periphery of leg band area, 63; and along the periphery of waistband area, 64. Affixed to 
the crotch area of the article is generally rectangular absorbent core, 65, comprising an absorbent 
composite structure of the present invention. Typical training pants products of this kind are described in 
Roberts; U.S. Patent 4,619,649. 

TEST METHODS .. 

In describing the present invention, characteristics of the staple fiber component such as water retention 
value and characteristics of the polymeric gelling agent such as gel volume are set forth. Where reported, 
these characteristics can be determined using the following test methods: 



WATER RETENTION VALUE (WRV) 

30 

A sample of 0.3 g to 0.4 g of fibers is soaked in a covered container with 100 ml distilled or deionized 
water at room .temperature for betweenJ5 and 20 hours. The soa_ked fibers are collected on a filter and 
transferred To an 80-mesh wire basket supported 38 mm above a 60-mesh screen bottom of a centrifuge 
tube. The tube is covered by a plastic cover, and the sample is centrifuged at a relative centrifuge force of 
35 1500 to 1700 gravities for 19 to 21 minutes. The centrifuged fibers are then removed from the basket and 
weighed. The weighed fibers are dried to a constant weight at 105 -C and reweighed. The water retention 
value is calculated as follows: 



40 



(W - D) 
WRV » x 100 



45 where, 

W = wet weight of the centrifuged fibers; 

D = dry weight of the fibers; and 

W - D = weight of absorbent water. 

so GEL VOLUME IN ARTIFICIAL MENSES 

Gel volume in artificial menses is determined as the weight (grams) of artificial menses which will be 
absorbed per gram of polymeric gelling agent. Such a determination is first made after two minutes of 
contact between gelling agent and artificial menses to give an indication of the speed with which the gelling 
55 agent takes up fluid. A determination is then made after an extended period (60 minutes) of contact 
between gelling agent and artificial menses in order to determine an equilibrium gel volume value. 

Artificial menses employed in the gel volume comprises a mixture of sheep's blood and a synthetic 
mucous component. Each of these components and their preparation is described as follows: 



14 

BEST AVAILABLE COPY 



EP 0 306 262 B1 



10 



15 



20 



I. Artificial Menses Components 
A. Mucous 

31.0 g gastric mucin (ICN Biomedicals, Inc.) 
2.0 ml prepared lactic acid solution 
7.5 ml prepared potassium hydroxide solution 
450 ml prepared phosphate buffered saline solution 



B. Blood 

500 ml sterile defibrinated sheep blood (Cleveland Scientific) 
II. Preparation 

A. Lactic Acid Solution 

1:10 dilution of 85-95% lactic acid:distilled water 

B. Potassium Hydroxide Solution 

10% (by weight) potassium hydroxide in distilled water 

C. Phosphate Buffered Saline Solution 

1 . Solution A: 

1-42-g-anhydrous-dibasic-sodium-phosphate 

8.50 g sodium chloride 

Add distilled water to a volume endpoint of 1 liter 

2. Solution B: 

1 .38 g hydrous monobasic sodium phosphate- - 

8.50 g sodium chloride 
Add distilled water to a volume endpoint of 1 liter 

3. Start with 450 ml of Solution A and add Solution B to raise the pH to an endpoint of 7.2. 

_D._Mucous-Component - — — 

_1._Combine.ingredients_outiined in IA. . 

2. Stir (and gently heat, if necessary) to solubilize. 

3. Autoclave @ 121 *C for 15 minutes. 

4. Let-solution-cool. — - — . - - 



E. Artificial Menses Fluid 

1. Mix the mucous and blood components together. 

2. Solution must be refrigerated and brought to room temperature before using. 

3. Use within seven days due to blood aging. 

Using artificial menses prepared as indicated, gel volume values are determined by a procedure 
wherein particles of polymeric gelling agent (PGA), held in a paper "teabag", are soaked in artificial menses 
fluid and are then centrifuged to remove the fluid which has not been imbibed by the PGA particles. The 
equipment, procedure and calculations employed in such a procedure are described as follows: 



Sample holders -- glass cylinders (1.4 cm inside diameter, 3.4 height) 

Centrifuge tubes - double chambered vessels wherein a first chamber is separated from the second 
chamber by a steel mesh seat for holding PEA-containing teabags 



A. Equipment 
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Teabag material cut to 5.0 cm X 8.0 cm rectangles 
Balance 0.0001 g sensitivity range 

Fluid bath -- 200 ml of swelling fluid in a 90 X 50 Pyrex crystallizing dish 

Centrifuge - Clinical model, with variable speed and a horizontal rotor with four 29.4mn X 95mm (I.D. X 
5 Depth) shields 

Tachometer - with adapter for measuring centrifuge speed 
Drying beakers -- 10 ml volume 

B. Procedure 

w '■ 

1. Teabags are inserted into sample holders and "Initial Teabag" weights are recorded. 

2. Samples of PGA are weighed out to 0.0255g ± 0.0005, and "Initial PGA" weights are recorded. 

3. Samples are placed in an agitated fluid bath. Liquid is pipetted over the top of the PGA to insure fluid 
contact and to prevent gel blockage (teabag is also completely saturated with fluid). ♦ 

75 4. Samples are equilibrated in the bath for one hour or two minutes, depending upon which type of gel 
volume measurement is being made. 

5. Samples are then removed from the bath. Teabags containing PGA are carefully removed from the 
holders and placed in the centrifuge tubes. 

6. Samples are centrifuged at 125 gravities (g's) force for 10 minutes. The 10 minute time does not 
20 include the time needed for the centrifuge to reach 125 g's (1 minute, depending on the centrifuge 

used). 

7. Samples are removed from the centrifuge tubes and weighed. The "(Wet PGA + Wet Teabag)" 
weights are recorded. 

25 C. Calculations 

_QeJ_Vplume can_be. expressed _as the_ weight fraction of the amount of swelling fluid absorbed to the 

.initial-weight of-PGA.-Gei volume-is-def ined as^ollows-relative to-experimentally measured and calculated 

parameters. 

30 

Gel Volume - Centrifugation: 

The Gel Volume - Centrifugation (GVC) is calculated with the following equation: 

35 GVC - Wet PGA - Initial PGA 

Initial PGA 

whej;e the Initial PGA is the PGA_sam pie weighed in Procedure Step #2, and the Wet PGA is the swelled 
40 PGA sample after centrifugation. The Wet PGA (WPGA) is calculated using: 

WPGA = [(WPGA + WTB) - WTB] 

where (WPGA + WTB) is the quantity weighed in Procedure Step #7, and WTB is the Wet Teabag. Since 
45 the wet teabag also includes some solids from the fluid, WTB is calculated using: 

WTB = (ITB)(WTB factor) 

where ITB is the Initial Teabag weight in Procedure Step #1, and the WTB factor is obtained from a 
50 calibration curve. The WTB curve for artificial menses is generated by the following equation for centrifugal 
force values within the ranges of 120 to 301 g's. 
WTB Factor = [-0.00109 x Centrifugal Force (g's)] + 1.85127 

GEL VOLUME IN SYNTHETIC URINE 

55 

Gel volume in terms of grams of synthetic urine absorbed per gram of polymeric gelling agent is 
determined by swelling the polymer samples in several aliquots of synthetic urine. The amount of such 
synthetic urine actually absorbed by the polymeric gelling agent is determined by a procedure which 
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involves use of a synthetic urine solution containing Blue Dextrin so that optical absorbence measurements 
can be used to calculate the amount of synthetic urine that is not taken up by the hydrogel which forms. 

a) Blue Dextrin Solution Preparation 

A 0.03% Blue Dextrin (BD) solution is prepared by dissolving 0.3 parts of Blue Dextrin (Sigma D- 
5 5751) in 1000 parts of Synthetic Urine (SU) solution. Synthetic Urine is 15.0 parts of 1% TRITON X-100, 
60.0 parts of NaCI, 1.8 parts of CaCI 2 *2H 2 0, and 3.6 parts of MgCI 2 *6H 2 0, diluted to 6000 parts with 
distilled H 2 0. The resulting solution has an absorbence of about 0.25 at its absorbence maximum of 617 
nm. 

b) Hydrogel Equilibration 

w Aliquots of the hydrogel-forming polymeric gelling agents to be tested are swelled in (i) 20 parts of 

Synthetic Urine (SU) solution and (ii) 20 parts of Blue Dextrin (BD) solution. The suspension in the Blue 
Dextrin (BD) solution is prepared in duplicate. For most hydrogels, 0.1 - 0.25 parts of hydrogel-forming 
dried powder is required to give a sufficiently high spectrophotometer reading relative to the Blue Dextrin 
reference solution. One hour of equilibration at ambient temperature under gentle stir-bar stirring is 

75 sufficient for swelling equilibrium to be attained. After equilibration, a 3 ml aliquot of supernatant is 
separated from each gel suspension by decantation followed by centrifugation. Two minute gel volume 
readings can be obtained by swelling the polymeric gelling agent for only two minutes. 

c) Gel Volume Determination 

The optical absorbency (ABS) of each supernatant is determined spectrophotometrically with an 
20 accuracy of 0.001 absorbence units. The Synthetic Urine solution is used as an ABS = 0.0 reference. The 
absorbency of the supernatant from the synthetic urine suspension without Blue Dextrin should not 
exceed 0.01 A; higher values indicate scattering from residual hydrogel gel particles or residual 
additives, and further centrifugation is necessary. The absorbency of the Blue Dextrin supernatants 
should exceed the absorbency of the Blue Dextrin reference solution by at least 0.1 absorbence units. 
25 Absorbency values below this range indicate the need to adjust the amount of polymeric gelling agent 
used to prepare the gel suspension. 

d) Gel Volume Calculation 

The Gel Volume in synthetic urine of the polymeric gelling agent in gms/gm is calculated from (i) the 
weight fraction of the polymeric gelling agent in the gel suspension and (ii) the ratio of the excluded 

30 volume to the total volume of the suspension. Since Blue Dextrin is excluded from the hydrogel due to 
its high molecular weight, this ratio is related to the measured absorbencies. The following equation is 

used-to calculate-the gel volume: 



35 



40 



Gel Volume « 

[ (gms BD Solution) | x 

(gms polymeric gelling agent* )J 

[j_ (ABS BP solution) 1 

(ABS BD supernatant-ABS SU supernatant) j 
* Corrected to a dry weight basis 



The absorbent web structures herein, as well as disposable absorbent articles containing them, are 
45 illustrated by the following examples. In these examples, reported density measurements are all made 
under a confining pressure of 0.0007 psi (0.005 kpa). Furthermore ± values where reported indicate 
deviation at the 95% confidence level. 



EXAMPLES l-IX 

A number of composite absorbent web structures are prepared from polypropylene microfibers, 
crimped polyethylene terephthalate (PET) staple fibers, fluid control system particles, and nonionic surfac- 
tant as a hydrophilizing agent. A more complete description of each of these components is given as 
follows: 
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Poly propylene Blown Microfibers (BMF) 

Size = 5 micrometers in diameter (average) 
Fiber Material Modulus = At least 0.9 x 10 5 N/cm 2 

5 

Staple Fibers 

Type = KODEL PET marketed by Eastman 
Size = 15 denier ( 1.65 Tex) 
w Water Retention Value = 5% 
Percent Crimp = 40% 
Fiber Material Modulus = 3.0 x 10 s N/cm 2 
Average Fiber Length = 1 .5 inch (3.8 cm) 

75 Powdered Cellulose 

Type = SOLKA-FLOC KS-1016 marketed by the James River Corporation 
Particle size = 0.1 mm mean length; 0.022 mm mean diameter 
Aspect Ratio = 5:1 



20 



Polymeric Gelling Agent (PGA) 



Type = Polyacrylate - WATERLOK J-550 marketed by Grain Processing Corp. 
Size = less than 300 microns (avg.) 
25 Equilibrium Gel Volume (Artifical Menses) = 35.8 g/g. 
Two Minute Gel Volume (Artifical Menses) 30.7 g/g. 



Hydrophilizing-Agent — 



30 Type = TRITON X-100 nonionic surfactant marketed by Rohm & Haas. 

To prepare these structure, PET staple fiber and fluid control system particles are admixed together 
and introduced into a stream of microfibers using an apparatus similar to that shown in the drawing 
hereinbefore described. The composite web structures which are prepared have the characteristics shown 
in Table I. 



35 



40 



45 



50 



55 



18 



BEST AVAILABLE COPY 



EP 0 306 262 B1 



TABLE I 

Absorbent Web Structures: Variation in Fluid Control System 
Surfactant treatment: TRITOH X-100 $ 1.0* by weight (target) of 
polypropylene fibers. 



1 

10 


Example 
No. 


Powdered 

^a! 1 ill A* A 

i»e 1 1 u lose 

Level 
(% by wt) 


Web 
oasis 
Weight 


Component Basis Weight 
Powdered 

Cellulose PGA BMF 


(g/m*) Web 
PET Density 
Staple (g/cm J ) 




I 


10 


211.1 


21.1 


0 


57 


133 


* 0.010 




II 


20 


237.5 


47.5 


0 


57 


133 


* 0.013 


15 


III 


30 


271.4 


81.4 


0 


57 


133 


^ 0.016 




IV 


40 


316.7 


126.7 


0 


57 


133 


-v 0.019 




V 


50 


380.0 


' 190.0 


0 


57 


133 


■x. 0.024 




VI 


5 


250.0 


12.5 


47.5 


57 


133 


* 0.015 


20 


VII 


10 


263.9 


26.4 


47.5 


57 


133 


x 0.016 




VIII 


20 


296.9 


59.4 


47.5 


57 


133 


-v 0.018 




IX 


30 


339.3 


101.8 


47.5 


57 


133 


^ 0.021 



25 

The web structures described in Table I are all useful as absorbent cores in disposable absorbent 
- „articles_of_especially_ desirable comfort .properties. Furthermore, such structures have excellent fluid 

acquisition~and-distribution-characteristics— Those-structures-containing-polymeric gelling agents (Examples 

VI-IX) hold acquired body fluids in an especially tenacious manner by virtue of the fluid gelling properties of 
30 the gelling agents therein. 

EXAMPLE X 

Absorbent properties of the microfiber-based absorbent web structures of the present invention can be 
35 demonstrated by a zero head capillary sorption test. In such testing, samples of absorbent webs (28.27 
cm 2 ) are placed on a 6 cm diameter glass frit [Por E (ASTM 4-8 micrometers from Ace Glass] and are 
maintained in contact with a reservoir containing synthetic urine. The height of the frit and height of the 
reservoir are adjusted to the same level. A confining weight of 0.5 psi (3.45 kPa) is placed on top of each 
structure sample. 

40 Using this setup, the number of grams of fluid taken up by the web structure as a function of time can 
be determined. It is also possible to calculate an initial rate of fluid uptake in grams/m 2 /minute. This initial 
rate is defined as the initial slope of the fluid uptake versus time plot, normalized over the area of contact 
between the sample and frit (g/m 2 /min). The initial slope is determined by linear regression of data points 
collected during the first 1.5 minutes of the capillary sorption test. If the correlation coefficient is greater 

45 than or equal to 0.98 the slope is used to calculate the initial rate. If it is not, data points are discarded until 
regression analysis yields a correlation coefficient that satisfies the 0.98 criterion. 

Capillary sorption initial rate data for several types of absorbent web structures are set forth in Table II. 
Each data point for initial rate represents an average taken from the testing of five webs. 

"so — 
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Table II 

Capillary Sorption Initial Rate Determinations 
s Surfactant treatment: TRITON X-100 at l.M by weight 

(target) of polypropylene fibers 

Total 
Particu- 



10 




Competent Basis Weight (g/ 




late Load 
(% by wt 


Initial 




Web 




15-den 






Powdered 


Web 


Rate 9 




Samole Powdered* 


PET 






Cellulose Density 


0.5 psi 




No. 


Cellulose Staple PGA** BMF*** 


+ PGA) 


(q/cm>) 


(q/m 2 /min) 


15 


1 


m 


95 




95 


0 


0.011 


567 (±46) 




2 




95 


35 


95 


16 


0.011 


631 (±54) 




3 


25 


95 




95 


12 


^ 0.011 


714 (±19) 


20 


4 


50 


95 




95 


21 


■v. 0.012 


858 (±49) 




5 


120 


95 




95 


39 


0.021 


1110 (±82) 




6 


25 


95 


35 


95 


24 


-v. 0.013 


779 (±38) 




7 


50 


95 


35 


95 


31 


-v. 0.015 


930 (±20) 


25 


8 


120 


95 


35 


95 


45 


0.022 


1152 (±23) 



♦SOLKA-FLOC KS-1016 marketed by the James River Corporation 
**AQUALIC polyacrylate marketed by Nippon Shokubai KK 

Equilibrium Gel Volume (artificial menses) * 28.9 g/g 
♦★♦Polypropylene microfibers as used in Examples I-IX 



The Table II data indicate that the addition of powdered cellulose hydrophilic entities to microfiber webs 
containing crimped PET staple fibers, whether or not such webs also contain polymeric gelling agent, 
35 provides a significant increase in initial rate of acquisition of aqueous body fluid. 

EXAMPLE XI 

The ability of the absorbent web structures of this invention to accept, distribute and contain fluid can 
40 be demonstrated by means of a drip test. In such a test, a circular cross section of web structure (7.62 cm 
in diameter) is placed on a large mesh wire screen. Fluid, e.g., synthetic urine, is introduced at the rate of 
0.10 ml/sec. into the center of the structure from a point source beginning at a time t = 0. The time to 
failure is then measured as the time at which fluid is first observed to leak out the bottom of the structure. 
Results are presented as "Time to Failure" and are reported in seconds. Web structures which tested are 
45 those from Example X, Table II. Drip test results are set forth in Table III. 
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Table III 

EFFECT OF POWDERED CELLULOSE LOADING ON FLUID DISTRIBUTION 
DRIP TEST ANALYSIS AT ZERO CONFINING WEIGHT 
5 Fluid: Synthetic Urine 

Confining Weight: 0, "no load" 
BMr* Polypr-^ylene at 5 micrometer average diameter 
'° Surfactant Treatment: TRITON X-100 at 1% (target) by weight of 

BMF 

Powdered Cellulose: SOLKA-FLOC KS-1016 

Time to Failure: time before fluid leaks out bottom of sample 

Component Basis Weight (q/m*) 

% by wt. 15-den Time to 

Sample Powdered Powdered PET Failure 
20 No > Cellulose Cellulose Staple BMF (seconds) 

X(l) 0 - 95 95 28 (± 21) 

X(5) 39 120 95 95 338 (± 10) 

25 The time to failure data in Table III represents the average of five web structures. The data indicate that 
the addition of powdered cellulose to a microfiber/staple fiber web can significantly enhance the propensity 
of the_web to.distribute and store acquired fluid throughout the web structure. 



EXAMPLE XII 

30 

The ability of the composite structures of this invention to contain a fluid load against gravitational 
-pressure-is-determined-by-means of a containment efficiency test. In such a test, a web structure sample is 
prepared for testing by first cutting it into a 3.75 inch (9.53 cm) square. A fluid impervious polyethylene 
backsheet (3.9" x 3.75", i.e., 9.9 cm x 9.53 cm) is then attached to the bottom of the web sample by sealing 
35 along two sides of the web sample with double sided tape. A 20 ml load of fluid is then introduced by 
pouring the fluid directly into the center of the sample. The web is then held in the air on its side for 30 
seconds such that fluid can drain out along one of its unsealed edges. After 30 seconds of drain time, the 
web is weighed to determine the amount of fluid left in the sample. Containment Efficiency is reported as 
the percent of initial fluid load_heldJnJhe_sample„against_gravity.^No..externaL confining pressure is applied 
40 to the sample during the test. Artificial menses is used as the test fluid. 

A description of the web samples (from Example X, Table II) which are tested and Containment 
Efficiency results are set forth in Table IV. 
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Table IV 

EFFECT OF POWDERED CELLULOSE LOADING ON FLUID CONTAINMENT 
CONTAINMENT EFFICIENCY TEST ANALYSIS 

Test Fluid: Artificial Menses 
Confining Weight: 0 ps1, "no load- 
Fluid loading: 20 ml 
Sample Size: 3.75" x 3.75" (9-53 cm x 9.53 cm) 
Containment Efficiency: % of loaded fluid held 1n pad against 
gravity after 30 sec 

BMF: Polypropylene at 5 micrometer average diameter 

Surfactant Treatment: TRITON X-100 at IX (target) by weight of 
BMF 

PGA: AQUALIC Polyacrylate, Equilibrium Gel Volume * 26.9 g/g 
Powdered Cellulose: SOLKA-FLOC KS-1016 



Sample 
No. 


Component Basis Weiqht (g/m 4 ) 

15 -den 
Powdered PET 
Cellulose Staple PGA BMF 


% by wt. 
Powdered 
Cellulose 
+ PGA 


Containment 
Efficiency 
(* of 
initial 
loading) 


X(l) 




95 


www 


95 


0 


60 (± 7) 


X(2) _ 




95 


35 


95 


16 . 


63 (± 9) 


X(3) 


25 


95 




95 


12 


66 (± 5) 


X(4) 


50 


95 




95 


21 


76 (± 5) 


X(5) 


120 


95 




95 


39 


100 (± 0) 


X(6) 


25 


95 


35 


95 


24 


71 (± 4) 


X(7) 


50 


95 


35 


95 


31 


94 (± 5) 


X(8) 


120 


95 


35 


95 


45 


100 (± 0) 



Each data point in Table IV represents the average of four web structure measurements. The Table IV 
data illustrate that addition of increasing amounts of hydrophilic particulate entities to microfiber/staple fiber 
composite webs can significantly enhance the fluid containment efficiency of such structures. Containment 
efficiency is especially enhanced when the web structures also contain particles of polymeric gelling agents. 

EXAMPLE XIII 

A sanitary napkin employing an absorbent structure of this invention is prepared as follows: 
A composite absorbent structure is prepared in the general manner described in Example VIII, having a 
caliper of about 1.7 cm and a density of about 0.018 g/cm 3 as measured under a confining pressure of 
0 0007 psi (about 4.9 N/m 2 ). This structure is cut into a rectangular web of 7 in. x 2.5 in. (about 18 cm x 6.4 
cm). This web is placed against a waterproof backing sheet of 9 in x 3 in (22.9 cm x 7.6 cm) of embossed 
polyethylene having an embossed caliper of about 2.4 mils (0.06 mm). The web and backsheet are wrapped 
in a formed film polyethylene (DRI-WEAVE) having a caliper of about 17.2 mils (0.43 mm). The web is 
bonded to the topsheet with a 0.025 mm film of water soluble adhesive. The ends of the resulting sanitary 
napkin are heat sealed and tapered. A 7 in x 1.5 in (18 cm x 3.8 cm) strip of adhesive is placed on the 
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underside of the sanitary napkin and covered with a 8 in x 2 in (20.3 cm x 5.1 cm) piece of release paper. 
The top side of the sanitary napkin is sprayed with 0.01 g of a nonionic surfactant. The resultant absorbent 
article is useful as a sanitary napkin having especially desirable comfort and absorbent properties. 



5 EXAMPLE XIV 



Examples X-XII illustrate that microfiber-based, PET staple fiber-containing sorbent web structures of 
improved fluid handling properties can be prepared by adding powdered cellulose hydrophilic entities to 
such structures. In this example, the effect of such powdered cellulose hydrophilic entities on web resilience 

io properties is demonstrated. 

The resilience characteristics of sanitary napkins prepared as generally described in Example Xlll 
(without the underside adhesive/release paper combination) can be demonstrated by the testing procedures 
hereinbefore described which involve edgewise compression of such products followed by removal of the 
compressive force to allow the sanitary pad to relax. Thus sanitary pads of a given standard initial width 

75 (i.e., 6.35 cm) are compressed in the cross direction to the 60% strain level (i.e., a width of 2.54 cm or 40% 
of the initial width) for a period of three hours. The compressive force is then removed, and after a 
relaxation period of five minutes, the final width of the pad is measured. A percent resilience is then 
calculated using the equation hereinbefore set forth. For Example XIII pads having an initial width of 6.35 
cm and a 3.8 cm strain level, percent resilience is calculated as follows: 



20 



25 



[6.35 • Final Width)! 
1 - — J * 100 



wherein_Einal_Width is. measured in cms. The % Resilience values can be measured for sanitary napkins in 

both-the-wet-(e:gr r containing-5-ml-of~artifical-menses)-and-dry-states: — 

Using the foregoing procedures, % resilience values are calculated for sanitary napkins of the general 
30 Example XIII type having different kinds of absorbent cores. Results are shown in Table V wherein the 
effect of the nature of the fluid control system on sanitary pad resilience is shown. 
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30 



35 



40 



45 



Table V 

EFFECT OF POWDERED CELLULOSE AND POWDERED CELLULOSE + PGA 
LOADING ON RESILIENCE 
FD6EWIDE RESILIENCE ANALYSIS OF SANITARY PADS 







Component Basis Weight (g/m*) 


Dry 
Resilience 


Wet 
Resilience 




Type of 
Pad Core 


Powdered 
Cellulose 


PET 

Staple 


PGA 


BMF 


(% strain 
recovered) 


(% strain 
recovered) 


10 


Control* 
100« Fluff 








66 (± 7) 27.5 (± 4.5) 




Table II 
No. 1 






95 




95 


92 (± 2) 


84 (± 4) 


J5 


Table II 
No. 2 






95 


35 


95 


92 (± 3) 


82 (± 5) 




Table II 
No. 3 




25 


95 




95 


92 (* 8) 


80 (± 2) 


20 


Table II 
No. 6 




25 


95 


35 


95 


89 (t 5) 


79 (± 4) 


Table II 
No. 5 




120 


95 




95 


91 (± 7) 


70 (± 6) 




Table II 
No. 8 




120 


95 


35 


95 


90 (± 7) 


71 (t 7) 


25 


♦Core from 


ALWAYS 


Maxi , a 


commercially 


marketed 


: anita ry pad 



having a tubular chassis. 



The Table V data show that sanitary pads prepared from microfiber-based absorbent web structures 
which have a 15-denier PET staple fiber component possess desirable antibunching or resilience propert.es 
Te LTo pad p e -ed with absorbent structures containing cellulose fluff fibers. While the fluff core 
Savs poor dry resilience, it is especially deficient when tested in a wet state. On the other hand the 
m cSe composite cores show minima, difference between dry and wet resilience. This 
to be due primarily to the function of the relatively stiff PET staple fibers, wh.ch are essentially nonabsor- 
tent and do not undergo a significant dry to wet modulus change. The Table V data further show that 
^to^mlcm-ir cores of even relatively large amounts of the particulate fluid control system has 
minimal adverse effect on the desirable resilience properties of such structures vis-a-vis 100 /. fluff. 

Another form of sanitary napkin employing an absorbent structure of this 
-hour.g.as S :shaped.conf.guration^ 

having an overall basis weight of 24.4 g/m* is cut in an hourglass shape such that its overall hi«h»U 
incTes (21 6 cm) the center width is 3 and 5/8 inches (9.2 cm), and the end widths are 3 and 7/8 inches 
(9 84 cm) Thi t sue layer is bonded against a waterproof backing sheet of embossed polyethylene having 
n embo sed caliper. of 2.4 mi.s (0.06 mm) using a 0.635 cm wide strip of doub.e-sided adhesive tape. 
" A composite web structure as described in Table I., Sample 8 is used as an absorbent core^ Such a 
structure has as caliper of 1168 cm and a density of 0.022 g/cm3 as measured under a confining Pressure of 
0 0007 Psi (4-9 N/m"). This core is cut in an hourglass shape such that its overall 
(20 95 cm), its center width is 2.2 inches (5.6 cm), and its overall area ,s 20.6 square .nches .9 cn Y 
This core layer is then bonded to the tissue layer using a 0.635 cm wide strip of double-sided adhes.ve 
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6 The top side of the core is then bonded to a formed film polyethylene DRI-WEAVE topsheet< with a 
0.025 mm fllm of water so.uble adhesive. This layered structure SETS 
toosheet and backsheet) with the core centered. A cut is then made along the heat seal such that final 
product di-nsions are 9.5 inches (24,3 cm) in length, 4.5 inches ^^^.^SSSo'S 
inches (17.78 cm) in width at the center where the product wings are located. A 8.25 .nch (20.9 cm I by ^2 
inch (5.08 cm) strip of adhesive is placed on the underside of the sanitary ^ 
(22 86 cm) by 2 25 inch (5.71 cm) piece of release paper. Adhesive pieces 1 inch (2.54 cm) by 1 inch (2.54 
m) L p aced on the underside of each wing and covered with 1.25 inch by 1.25 inch (3.17 cm x 3,7 cm 
p^ces <5 release paper. The top side of the sanitary napkin is sprayed with 0.01 grams of nonionic 
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surfactant. The resulting absorbent article is useful as a sanitary napkin having especially desirable comfort 
and fluid handling properties. 



EXAMPLE XVI 

5 

Both the absorbent performance and resilience properties of sanitary pads prepared with the absorbent 
structures of the present invention are demonstrated by consumer panel testing wherein panelists actually 
wear the products being evaluated. Such panel testing is conducted as a comparison of three products of 
the general Example XV configuration worn in rotation during menstrual use (panelists wear pads according 
70* to their own habits during menstruation). Soiling and bunching data are tabulated from technical grading of 
returned pads and panties. 

Criteria for soil and bunch grades are set forth as follows: 
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Soil Grading • 

a. Overall Soiling Incidence (% of worn pads): This refers to the percentage of any worn pads that result 
in any type of panty soil and is reported on a per product basis. 

b. Heavy Load - Soil Incidence (% of pads w/9 + gram load): This refers to the percentage of worn pads 
that have been loaded with 9 grams or more of menses, that result in any type of panty soil and is 
reported on a per product basis. 

c. Heavy Load - % Moderate + % Severe Soil Incidence: This refers to the percentage of worn pads 
that have been loaded with 9 grams or more of menses, that resulted in only moderate and severe soils 
and is reported on a per product basis. 



25 Bunch Grading 
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.: __The. incidence, and severity oLpad bunching are graded according to the "returned pad analysis" 
-guidelines for none, slight, moderate, and severe bunching as listed -below. In order to collect pad bunching 
data, panelists return used pads (still attached to the panty). The core width is then measured in the center 
of the pad, and the percent bunching is calculated as the percentage of the initial core width (2.2 inches) 
(5.6 cm that has been bunched. The Bunch Grade is presented as the percent of all used pads yielding a 
measured bunch value of less than 10% (reported on a per product basis). 
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Bunch Grades 

None: less than 10% of pad is bunched 

Slight: 10%-30% of pad is bunched 

Moderate: 30%-50% of pad is bunched » 
Severe: £ 50% of pad is bunched 

Sanitary pads of the general Example XV type but with different types of absorbent cores are 
menstrual-use panel testing for soiling and bunching. 

A description of the products employed, as well as test results, are set forth in Table VI: 



in 



Table VI 



Example No. 


Product Core Type 


Overaal Soiling 

Incidence 
(% of worn pa- 
ds) 


Heavy Load 
Soiling Incidence 
(% of pads w/9 + - 
g load) 


Heavy Load % 
Moderate + % 
Severe Soil 
Incidence 


Bunch Grade 
(% with none) 




Fluff 


29 


74 


37 


19 


Table II No. 5 


BMF/Staple/PC 


30 . 


60 


60 


31 


Table II No. 8 


BMF/Staple/PGA/PC 


26 


52 


16 


39 
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The Table IV data indicate that sanitary pads using absorbent web structures of the present invention 
compare very favorably in soiling protection to conventional sanitary pads employing a 100% air felt 
absorbent core. Such pads furthermore show a reduced tendency to bunch in comparison with the 
conventional pad. 



25 



BEST AVAILABLE COPY 



EP 0 306 262 B1 



EXAMPLE XVII 



A diaper is prepared as described in U.S. Patent 3.860,003, Buell except that, in place of the absorbent 
diaper core disclosed therein (e.g., made trom air-laid wood pulp) there is utilized as a core inserted 
between the top sheet and the backsheet an hourglass-shaped composite web structure of the present 
invention. The absorbent structure is made as described in Table I, Example IX. The gel volume o the J- 
550 PGA is approximately 60 grams of synthetic urine per gram of gelling agent. The bas.s weight of the 
structure is 339.3 gm/m 2 ; the density is 0.02 gm/cm^. resulting in a core thickness of 1.6 cm, measured at a 
confining pressure of 0.0007 psi (4.9 N/m 2 ). 
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EXAMPLE XVIII 



Absorbent web structures of the present invention are made with polypropylene microfibers, crimped 
PET staple fibers, acrylic acid grafted starch hydrogel having a weight average particle size of about 25 
,5 micrometers (SANWET .M-1000, from Sanyo Co., Japan) and particles of SOLKA-FLOC KS-10 6 powdered 
ceSLe using the process described in Example I. The SANWET .M-1000 has a gel volume of 
approximately 48 grams of synthetic urine per gram of gelling agent. The absorbent structures have a basis 
weight of 340 gm/m 2 ) and a caliper of - 1.6 cm- which corresponds to a density of- .02 gm/cm . The 
structures are covered with a sheet of envelope tissue and cut to a s.ze of 3.5 in. x 15.5 in. (about 9 x 40 

20 Absorbent structures of this type are then used as inserts in diaper products prepared as described in 

U.S. Patent 3.860,003, Buell. , ... . 

The hourglass-shaped soft wood pulp cores of the diapers have the following dimensions: length. 15.5 

in (about 40 cm), width at the ears: 10.5 in. (about 27 cm), and width in the center: 3.75 in. (about 9.5 cm). 
25 The absorbent web structures of this invention are inserted lengthwise into the above-described diapers in 

between the hourglass-shaped core and the polyethylene backing sheet, the envelope tissue against the 

hourglass-shaped core. 

.Such jnsertsjmprpye. the_ab.sprb.en_t _capacity_of the.s.e.diap.ers_fojLunne__ 
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1. An absorbent composite structure suitable for use in disposable absorbent articles of improved comfort, 
inteqrity and fluid handling characteristics, said composite structure comprising 

A) from 10% to 85% by weight of the composite of blown microfibers, substantially all of wh.ch are 
35 of a diameter less than 50 microns; 

B) from 10% to 85% by weight of the composite of staple fibers; 

C) from 1% to 60% by weight of the compo site of a fl uid control system in particulate form; and 
~D) itom 6mrto^0% 'by weight of the composite of a hydrophilizing agent wh.ch serves to 

hydrophilize the microfiber and staple fiber components; . 

40 said hydrophilized microfibers, staple fibers and fluid control system components be.ng combined m a 
manner which forms a composite web having a dry density of from 0.006 to 0.10 g/crtf, sa.d absorbent 
composite structure further being characterized in that 

a) both the microfibers and staple fibers are formed from a synthetic polymeric material having a 
modulus value when dry of at least 0.1 x 10 5 N/cm 2 , said modulus value not diminishing significantly 

46 when said microfibers and staple fibers are wet; 

b) substantially all of the staple fibers are substantially nonabsorbent fibers having a linear density of 
0 55 to 7.77 Tex and a percent crimp of at least 15%; and 

c) the fluid control system particles comprise nongelling. hydrophilic particulate entit.es, substantially 
all of which have a greatest dimension ranging from 0.01 mm to 10 mm and a ratio of greatest 

so dimension to smallest dimension of 10:1 or less. 

2. An absorbent composite structure suitable for use in disposable" absorbent articles of improved comfort, 
inteqrity and fluid handling characteristics, said composite structure comprising 

A) from 10% to 85% by weight of the composite of blown microfibers, substantially all of wh.ch are 
55 of a diameter less than 50 microns; 

B) from 10% to 85% by weight of the composite of staple fibers; 

C) from 1% to 60% by weight of the composite of a fluid control system in particulate form; and 
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D) from 0.01% to 10% by weight of the composite of a hydrophilizing agent which serves to 
hydrophilize the microfiber and staple fiber components; 
said hydrophilized microfibers, staple fibers and fluid control system components being combined in a 
manner which forms a composite web having a dry density of from 0.006 to 0.10 g/cm 3 , said absorbent 
composite structure further being characterized in that 

a) both the microfibers and staple fibers are formed from synthetic polymeric material selected from 
polyolefins, polyesters, polyamides; polystyrenes and polyacrylics; 

b) substantially all of the staple fibers are substantially nonabsorbent fibers having a linear density of 
from 0.55 to 7.77 Tex and a percent crimp of at least 15%; c, the fluid control system particles 
comprise both 

i) nongelling, hydrophilic particulate entities substantially all of which have a greatest dimension 
ranging from 0.01 to 10 mm and a ratio of greatest dimension to smallest dimension of 10:1 or 
less; and 

ii) nonfibrous particles of a hydrogel-forming polymeric gelling agent having an equilibrium gel 
volume of at least 20 grams of artificial menses per gram of gelling agent and an extractable 
polymer content in synthetic urine of no more than 17% by weight, substantially all of said 
polymeric gelling agent particles ranging" in diameter from 10 microns to 2 mm; said polymeric 
gelling agent particles being present in an amount such that the weight ratio of hydrophilic entities 
to polymeric gelling agent ranges from 5:1 to 1 :5; and 

d) said composite web exhibits both wet and dry resilience properties which enable such a 
composite web to recover to at least 50% of its original transverse dimension after compression to a 
transverse dimension which is 40% of its original transverse dimension. 

3. An absorbent composite structure according to Claim 1 or Claim 2 wherein 
25 A) the nongelling, hydrophilic particulate entities comprise one or more materials selected from 

cellulose, cellulose derivatives, polyolefins, polyacrylics, polyesters polyamides, polystyrenes, 
polyurethanes, clay, kaolin, talc, calcium carbonate, sodium sulfate, sodium carbonate and aluminum 
oxide; 

B) the polymeric gelling agent, if present, is selected from hydrolyzed acryionitrile grafted starch, 
30 acrylic acid grafted starch, polyacrylates, isobutylene-maleic anhydride copolymers and combina- 

tions thereof; 

Q-the-hydrophilizing-agent is a nonionic surfactant;-and - . 

D) the structure has a dry density of from 0.006 to 0.04 g/cm 3 . 

35 4. An absorbent composite structure according to any of Claims 1 to 3 wherein 

A) the blown microfiber component comprises from 20% to 65% by weight of the composite; 
B)-the-synthetic_staple fiber component comprises_from_10% to .60% by. weight of the composite 

with substantially all of said staple fibers having a denier of from 10 to 25; 

C)Jhe. .weight, ratio .of microfiber component to. staple fiber component ranges from 1:3 to 3:1; 

40 D) the fluid control system comprises from 15% to 55% by weight of the composite and comprises 

hydrophilic particulate entities selected from powdered cellulose, microfiber microwebs, hydrophilic 

fibridsrparticles of hydrophilic polyurethane foam and combinations of these hydrophilic particulate 

entities,.substantially_all of said hydrophilic_particulate_entities_having, a_greatest .dimension ranging 

from 0.02 mm to 0.5mm and having a ratio of greatest dimension to smallest dimension of 5 or less; 
45 and 

E) the weight ratio of nongelling hydrophilic particulate entities to polymeric gelling agent particles, if 
present, ranges from 4:1 to 1:1. 

5. An absorbent composite structure according to any of Claims 1 to 4 wherein 
50 A) the microfibers utilized are polypropylene microfibers; 

B) the staple fibers utilized are polypropylene terephthalate staple fibers, substantially all of which 
have a fiber length between 1.0 and 15 cm; 

C) the hydrophilic particulate entities utilized comprise powdered cellulose having an average 
greatest dimension ranging from 0.05 mm to 0.3 mm and an average aspect ratio of 5 or less; and 

55 D) the polymeric gelling agent, if utilized, is selected from slightly crosslinked, partially neutralized 

polyacrylates and acrylic acid grafted starch, has an equilibrium gel volume of at least 25 grams of 
artificial menses per gram of polymeric gelling agent and has an extractable polymer content in 
synthetic urine of no more than 10% weight. 
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6. An absorbent article of improved comfort, integrity and fluid handling characteristics, said article 
comprising: 

A) a liquid impervious backing sheet; 

B) a liquid pervious hydrophobic topsheet; and 

C) an absorbent core positioned between said backing sheet and said topsheet, said absorbent core 
comprising an absorbent structure according any of Claims 1 to 5. 

7 An absorbent article according to Claim 6 wherein within said absorbent core there is a concentration 
gradient of polymeric gelling agent particles with the zone of said core nearest the backing sheet 
having a relatively higher concentration of polymeric gelling agent than the zone of said core nearest ( 
the top sheet. 

8. An absorbent article according to Claim 6 or Claim 7 wherein the absorbent core is of multi-layered 
configuration with one layer comprising air-laid cellulosic fibers containing from 0% to 10% by we.gr* 
of said layer of polymeric gelling agent particles of fibers and with the other layer comprising said 
microfiber-containing composite web structure. 

9. An absorbent article according to Claim 6 wherein in said absorbent core the composite absorbent 
structure is positioned underneath the topsheet as an upper layer and a laminate structure is positioned 
on top of the backing sheet as a lower layer, said laminate structure itself consisting essentially of at 
least one layer of dispersed particles of polymeric gelling agent material overwrapped with sheets of 
tissue. 

10. A sanitary napkin of improved comfort, integrity and fluid handling characteristics, said sanitary napkin 
25 comprising: 

A) a liquid impervious backing sheet; 

B) a liquid pervious hydrophobic topsheet; and 

C) an absorbent core positioned between said backing sheet and said topsheet, said absorbent core, 
which is preferably wrapped in envelope tissue, comprising a composite web structure according to 

30 any of Claims 1 to 5. 

11. A disposable diaper of improved comfort, integrity and fluid handling characteristics, said diaper 
comprising 

A) A liquid impervious backing sheet; 
35 B) a liquid pervious hydrophobic topsheet; and 

C) an absorbent core positioned between said backing sheet and said topsheet, said absorbent core 
comprising a composite web structure according to any of Claims 1 to 5 with the polymeric gelling 
agent, if present in said structure, having an equilibrium gel volume of at least 30 grams of synthetic 
urine per gram of gelling agent. 
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12. A disposable diaper according to Claim 11 wherein 

A) said topsheet is co-extensive with one face of said core; 

B) said backing sheet is co-extensive with the face of the core opposite the face covered by said 
topsheet and has a width greater than that of the core, to thereby provide side marginal portions of 

45 the backing sheet which extend beyond the core; and 

C) said core is preferably hourglass-shaped. 

13. Disposable training pants of improved comfort, integrity and fluid handling characteristics, said training 
pants comprising 

so A) a nonwoven, flexible substrate fashioned into a chassis in the form of briefs or shorts; and 

B) an absorbent core affixed in the crotch area of said chassis, said absorbent core comprising a 
composite web structure according to any of Claims 1 to 5 with the polymeric gelling agent, if 
present in said structure, having an equilibrium gel volume of at least 30 grams of synthetic urine 
per gram of gelling agent. 

55 
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PatentansprUche 

1. Eine absorbierende zusammengesetzte Struktur, welche geeignet zur Verwendung in wegwerfbaren 
absorbierenden Artikeln mit verbesserten Komfort-, Integritats- und Fluid-leitenden Eigenschaften ist, 

5 wobei die genannte zusammengesetzte Struktur umfaBt 

A) 10 bis 85 Gew.-% der Zusammensetzung geblasene Mikrofasern, wobei im wesentlichen alle von 
ihnen einen Durchmesser von weniger als 50 Mikron haben; 

B) 10 bis 85 Gew.-% der Zusammensetzung Stapelfasern; 

C) 1 bis 60 Gew.-% der Zusammensetzung ein Fluid-Kontrollsystem in Partikelform; und 

io D) 0,01 bis 10 Gew.-% der Zusammensetzung einen hydrophilisierenden Wirkstoff, welcher dient, 

um die Mikrofaser- und Stapelfaser-Komponenten zu hydrophilisieren; 
wobei die genannten hydrophilisierte-Mikrofaser-, Stapelfaser- und Fluid-Kontrollsystem-Komponenten 
auf eine Art kombiniert sind, welche eine zusammengesetzte Bahn mit einer Trockendichte von 0,006 
bis 0,10 g/cm 3 bildet, wobei die genannte absorbierende zusammengesetzte Struktur weiters dadurch 
15 gekennzeichnet ist, daB 

a) sowohl die Mikrofasern als auch die Stapelfasern aus einem synthetischen polymerischen Material 
mit einem Moduluswert, wenn trocken, von mindestens 0,1 x 10 5 N/cm 2 gebildet sind, wobei der 
genannte Moduluswert sich nicht signifikant vermindert, wenn die genannten Mikrofasern und 
Stapelfasern naB sind; 

20 b) im wesentlichen alle der Stapelfasern im wesentlichen nichtabsorbierende Fasern sind, mit einer 

linearen Dichte von 0,55 bis 7.77 Tex und einer Prozentkrauselung von mindestens 15 %; und 
c) die Fluid-Kontrollsystem-Partikel nichtgelierende, hydrophile partikelartige Teiichen umfassen, 
wobei im wesentlichen alle von ihnen eine groBte Dimension im Bereich von 0,01 mm bis 10 mm 
und ein Verhaltnis von groBter Dimension zu kleinster Dimension von 10:1 Oder weniger aufweisen. 

25 

2. Eine absorbierende zusammengesetzte Struktur, welche geeignet zur zur Verwendung in wegwerfbaren 
absorbierenden Artikeln mit verbesserten Komfort-, Integritats- und Fluid-leitenden Eigenschaften ist, 

wobei-die-genannte-zusammengesetzte-Struktur-umfaBt— --— 

A) 10 bis 85 Gew.-% der Zusammensetzung geblasene Mikrofasern, wobei im wesentlichen alle von 
30 ihnen einen Durchmesser von weniger als 50 Mikron aufweisen; 

B) 10 bis 85 Gew.-% der Zusammensetzung Stapelfasern; 

C) 1-bis 60 Gew.-% der Zusammensetzung ein-Fluid-Kontrollsystem in Partikelform; und 

D) 0,01 bis 10 Gew.-% der Zusammensetzung einen hydrophilisierenden Wirkstoff, welcher dient, 
um die Mikrofaser- und Stapelfaser-Komponenten zu hydrophilisieren; 

35 wobei die genannten hydrophilisierte-Mikrofaser-, Stapelfaser- und Fluid-Kontrollsystem-Komponenten 
auf eine Art kombiniert sind, welche eine zusammengesetzte Bahn mit einer Trockendichte von 0,006 
bis 0,10 g/cm 3 .. bildet, . wobei die genannte absorbierende zusammengesetzte Struktur weiters dadurch 
gekennzeichnet ist, daB 

a) sowohl die Mikrofasern als auch die Stapelfasern aus synthetischem polymerischen Material 
40 gebildet sind, welches aus Polyolefinen, Polyestern, Polyamiden; Polystyrolen und Polyacrylen 

ausgewahlt ist; 

— — b) wobei-im wesentlichen alle derStapelfasern im-wesentlichen nichtabsorbierende Fasern mit einer 
linearen Dichte von 0,55 bis 7.77 Tex und einer Prozentkrauselung von mindestens 15 % sind; 
c) die Fluid-Kontrollsystem-Partikel beides umfassen 
45 i) nicht-gelierende, hydrophile partikelartige Teiichen, wobei im wesentlichen alle von ihnen einen 

groBten Durchmesser im Bereich von 0,01 bis 10 mm und ein Verhaltnis von groflter Dimension 
zu kleinster Dimension von 10:1 Oder weniger aufweisen; und 

ii) nichtfaserige Partikel eines Hydrogel-bildenden polymerischen gelierenden Mittels mit einem 
Gleichgewichtsgelvolumen von mindestens 20 g kunstlicher Menses pro Gramm gelierenden 
so Mittels und einem extrahierbaren Polymergehalt im synthetischen Urin von nicht mehr als 17 

Gew.-%, wobei im wesentlichen alle der genannten Partikel polymerischen gelierenden Mittels im 
Durchmesser im Bereich von 10 Mikron bis 2 mm liegen; wobei die genannten Partikel polymeri- 
schen gelierenden Mittels in solch einer Menge vorhanden sind, daB das Gewichtsverhaltnis von 
hydrophilen Teiichen zu polymerischem gelierenden Mittel im Bereich von 5:1 bis 1:5 liegt; und 
55 d) die genannte zusammengesetzte Bahn sowohl NaB- als auch Trockenelastizitatseigenschaften 

aufweist, welche solch eine zusammengesetzte Bahn befahigen, mindestens 50% ihrer ursprungli- 
chen Guerdimension nach Kompression auf eine Querdimension, welche 40% ihrer Originalquerdi- 
mension ist, wiederzugewinnen. 
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Fine absorbierende zusammengesetzte Struktur nach Anspruch 1 Oder 2, bei welcher 

A^rSS^nden, hydrophilen partikelartigen Teilchen eines oder mehrere Mate^en ausge- 
wkt a s Cenuiose, CelluLederivaten, Polyolefinen, Polyacrylen, Polyestern Polyam.den Poiysty- 
SrPolyurethanen, Ton. Kaolin, Kalziumcarbonat, Sodiumsulfat, Sodiumcarbonat und Alumm.um- 

daf Dolymerische gelierende Mittel, falls vorhanden, ist hydrolysierter Acrylnitril-gepfropfter 
s!arke! C!^^^ Polyacry.aten, .so-Butylen-Maleinsaure-Anhydnd-Copolyme- 

ren und Kombinationen daraus ausgewahlt ist; 

C) der hydrophilisierende Wirkstoff ein nichtionisches Oberflachenveredelungsm.ttel ,st, und 

D) die Struktur eine Trockendichte von 0,006 bis 0,04 g/cm 3 hat. 

4 Eine absorbierende zusammengesetzte Struktur nach einem der AnsprUche 1 bis 3, bei wefctor 
I) die aeblasene-Mikrofaser-Komponente 20 bis 65 Gew,% der Zusammensetzung umfaBt, 
SSChet"che.Stapeifase,Komponente 10 bis 60 Gew,% der J-ammenseJung umfaBt, mit 
im wesentlichen alien der genannten Stapelfasern mit einer Denierzahl von 1 0 bis 25 
C) das GewSsverhaltnis Tvon Mikrofaser-Komponente zu Stapelfaser-Komponente ,m Bere.ch von 

n? ^^FhllSontroll-Svstem 15 bis 55 Gew,% der Zusammensetzung umfaBt und hydrophile 
SLC^SSSS^SE weiche aus puiverisierter Cellulose, Mikrotaser-Mikrobahnen. hydro- 
Sen F^en PaL.n von hydrophilem Polyuorethan-Schaum und Kombinationen d.eser hydro- 
on en oaMton Teilchen ausgewahlt sind, wobei im wesentlichen alle der genannten hydrophi- 
eine glte Dimension im Bereich von 0 02 mm bis : 0 mrr . au^e.sen 
und ein VerhaL von grofiter Dimension zu kleinster Dimension von 5 oder w en.geM aben. und 
E) das Gewichtsverhaltnis von nichtgelierenden hydrophilen part.kelart.gen Teilchen zu Partikeln 
polymerischen gelierenden Mittels, falls vorhanden, im Bereich von 4:1 b.s 1:1 l.egt. 

5 Eine absorbierende zusammengesetzte Struktur nach einem der AnsprUche 1 bis 4, bei welcher 

A) die verwendeten Mikrofasern Polypropylen-Mikrofasern sind; _ „, 0 „ nt .i rh pn 

B die verwendeten Stapelfasern PolyethylenterephthalatStapelfasern sind, wobe, ,m wesentlichen 
a ilevonihneneineFaserlangezwischen1,0undl5cmaufweisen; 

"elndeten hydrophilen partikeiartigen Teilchen ^^^S^SZSSn 
schnittlichen groBten Dimension im Bereich von 0,05 mm b.s 0,3 mm und emem durchschnittkchen 

STS 'ZZ^X^^^™*^ -^ewahlt ist aus schwach vernetzte, 
^S£^r«~W und Acrylsaure-gepfropfter ^^SS 
men von mindestens 25 g kUnstlicher Menses pro Gramm polymer.schen gelierenden Mttels hat 
r d Jnen e!Thierbaren p'o.ymergehalt in synthetischem Urin von nicht mehr als 10 Gew,% hat. 

6. Ein absorbierender Artikel mit verbesserten Komfort-, Integrity- und Fluid-leitenden Eigenschaften, 
40 wobei der genannte Artikel umfaBt: 

A) ein flussigkeitsundurchlassiges Ruckenblatt; 

Deckbfatt positioniert ist, wobei der genannte absorbierende Kern eine absorbierende Struktur 
gemaB irgendeinem der AnsprOche 1 bis 5 aufweist. 

Ein absorbierender Artikel nach Anspruch 6, bei welchem es innerhal ^es genannten absorbjerenden 
Kerns einen Konzentrationsgradienten von Partikeln polymerischen gel.erenden M,ttels g bt, wobe. d e 

Kerns 9 am nachsten zum Ruckenblatt eine relativ habere 
schen gelierenden Mittels als die Zone des genannten Kerns am nachsten zum Deckblatt aufweist. 

Ein absorbierender Artikel nach Anspruch 6 oder 7. bei welchem der ^sorbierende Kern von 
vielschichtiger Konfiguration ist, mit einer Schichte, weiche im Luftstrom aufgebrachte Cellulose-haltige 
Fatern umfa t 0 ois 10 Gew.-% der genannten Schichte Partikeln oder Fasern polymery chen 
gulden Mittels enthaltend, und mit der anderen Schichte, weiche die genannte M.krofaser- 
enthaltende zusammengesetzte Bahnstruktur aufweist. 
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9. Ein absorbierender Artikei nach Anspruch 6, bei welchem im genannten absorbierenden Kern die 
zusammengesetzte absorbierende Struktur unterhalb dem Deckblatt als eine obere Schichte positioniert 
ist und eine Laminatstruktur obenauf auf dem Ruckenblatt als eine untere Schichte positioniert ist, 
wobei die genannte Laminatstruktur selbst im wesentlichen aus mindestens einer Schichte dispergierter 

5 Partike! von Material polymerischen gelierenden Mittels, umhUllt mit Gewebebahnen, besteht. 

10. Eine Binde mit verbesserten Komfort-, Integritats- und Fluid-leitenden Eigenschaften, wobei die ge- 
nannte Binde umfafit: 

A) ein flussigkeitsundurchlassiges Ruckenblatt; 
io B) ein flussigkeitsdurchlassiges hydrophobes Deckblatt; und 

C) einen absorbierenden Kern, welcher zwischen dem genannten Ruckenblatt und dem genannten 
Deckblatt positioniert ist, wobei der genannte absorbierende Kern, welcher vorzugsweise in Hullge- 
webe gehullt ist, eine zusammengesetzte Bahnstruktur nach einem der Anspruche 1 bis 5 umfafit. 

15 11. Eine Wegwerfwindel mit verbesserten Komfort-, Integritats- und Fluid-leitenden Eigenschaften, wobei 
die genannte Windel umfafit: 

A) ein flussigkeitsundurchlassiges Ruckenblatt; 

B) ein flussigkeitsdurchlassiges hydrophobes Deckblatt; und 

C) einen absorbierenden Kern, welcher zwischen dem genannten Ruckenblatt und dem genannten 
20 Deckblatt positioniert ist, wobei der genannte absorbierende Kern eine zusammengesetzte Bahn- 
struktur nach einem der Anspruche 1 bis 5 umfafit, mit dem polymerischen gelierenden Mittel, falls 
vorhanden, in der genannten Struktur mit einem Gleichgewichtsgelvolumen von mindestens 30 g 
synthetischen Urins pro Gramm gelierenden Mittels. 

25 12. Eine Wegwerfwindel nach Anspruch 1 1 , bei welcher 

A) das genannte Deckblatt mit einer Seite des genannten Kerns koextensiv ist; 

B) das genannte Ruckenblatt mit der Seite des Kerns koextensiv ist, welche der vom genannten 
Deckblatt bedeckten Seite gegenuberliegt, und eine Breite grofier als jene des Kerns hat, urn 
dadurch Seitenrandabschnitte des Ruckenblattes zu ergeben, welche sich Ober den Kern hinaus 

30 erstrecken; und 

C) der genannte Kern vorzugsweise Stundenglas-formig ist. 



13. Wegwerfbare Ubungshose mit verbesserten Komfort-, Integritatstats- und Fluid-leitenden Eigenschaften, 
wobei die genannten Ubungshose umfafit: 
35 A) ein nichtgewebtes flexibles Substrat, welches zu einer Struktur in der Form von Hoschen Oder 

Shorts geformt ist; und 

B) einen_absorbierenden_Kern,_welcher Jm-Schrittbereich der genannten.Struktur.befestigt ist, wobei 

der genannte absorbierende Kern eine zusammengesetzte Bahnstruktur nach einem der Anspruche 

^1_bis 5_umfafit,_mit dem_polymerischen.gelierenden_Mittel, falls vorhanden, in der genannten Struktur 

40 mit einem Gleichgewichtsgelvolumen von mindestens 30 g synthetischen Urins pro Gramm gelieren- 

den Mittels. 

Revindications . 

45 1. Une structure absorbante composite appropriee pour etre utilises dans des articles absorbants a jeter 
apres usage, presentant des caracteristiques de confort, d'integrite' et de manipulation des fluides 
ameliores, ladite structure composite comprenant: 

A) de 10% a 85% en poids du composite constitue de microfibres soufflees, ayant toutes 
sensiblement un diametre inferieur a 50 microns; 
50 B) de 10% a 85% en poids du composite constitue de fibres desordonnees; 

C) de 1% a 60% en poids du composite constitue d'un systeme de controle des fluides sous forme 
particulate; et 

D) de 0,01% a 10% en poids du composite constitue* d'un agent precurseur d'hydrophilie qui sert a 
hydrophiliser les composants en microfibres et en fibres desordonnees; 

55 lesdites microfibres hydrophilis^es, les fibres d£sordonn6es et les constituants du systeme de 

controle des fluides 6tant combines de maniere qu'ils torment une nappe composite ayant une density 
a I'etat sec allant de 0,006 a 0,10 g/cm 3 , ladite structure absorbante composite 6tant en outre 
caract§ris6e en ce que: 
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a) les microfibres et les fibres desordonnees sont a la fois formers a partir d'un mat6r.au polymere 
synthetique ayant une valeur de module lorsqu'il est a I'etat sec d'au moins 0,1 x 10* N/cm 2 , ad.te 
valeur de module ne diminuant pas de facon significative lorsque lesdites microfibres et les fibres 
desordonnees sont mouillees; 

b) sensiblement toutes les fibres desordonnees sont pratiquement des fibres non absorbantes ayant 
une densite lineaire de 0,55 a 7,77 Tex et un pourcentage de gaufrage d'au moins 15%; et 

c) les particules du systeme de controle des fluides comportent des entites particulaires non 
gelifiantes, hydrophiles, pratiquement toutes ayant leur plus grande dimension de I'ordre de 0,01 
mm a 10 mm et un rapport de la dimension la plus grande a la dimension la plus petite de 10:1 ou 
moins. 

Une structure absorbante composite appropriee pour etre utitisee dans des articles absorbants a jeter 
apres usage presentant des caracteristiques de confort, d'integrite et de manipulation des fluides 
ameliorees, ladite structure composite comprenant: 

A) de 10% a 85% en poids du composite constitue de microfibres soufflees, ayant sensiblement 
toutes un diametre inferieur a 50 microns; 

B) de 10% a 85% en poids du composite constitue de fibres desordonnees; 

C) de 1% a 60% en poids du composite constitue d'un systeme de controle des fluides sous forme 

particulate; et . .... ^ x 

D) de 0,01% a 10% en poids du composite constitue d'un agent precurseur d hydrophihe qui sert a 
hydrophiliser les composants constitues des microfibres et des fibres desordonnees; 

lesdits composants constitues des microfibres hydrophilisees, des fibres desordonnees et du 
systeme de controle des fluides etant combines de maniere a former une nappe composite ayant une 
densite a I'etat sec allant de 0,006 a 0,10 g/cm*. ladite structure absorbante composite etant en outre 
caracteYisee en ce que: 

a) les microfibres et les fibres desordonnees sont toutes les deux formees a partir d un materiau 

P olymeje_synMtlque_crm a partir de polyoU§fines, de polyesters, de polyamides, de polystyrenes 

— et-de-polyacryliques- 



b) sensiblement toutes les fibres desordonnees sont pratiquement des fibres non absorbantes ayant 
une densite lineaire de 0,55 a 7,77 Tex et un pourcentage de gaufrage d'au moins 15%; et 

c) les particules du systeme de contr5le des fluides comportent h la fois: 

_i) des-entites particulaires-non-gelifiantes,-hydrophiles, ayant-pratiquement-toutes leur dimension 
la plus grande allant de 0,01 mm a 10 mm et un rapport de la dimension la plus grande a la 
dimension la plus petite de 10:1 ou moins; et 

ii) des particules non fibreuses d'un agent gelifiant polymere formant hydrogel ayant un volume 
de gel en equilibre d'au moins 20 grammes de menstrues artificielles par gramme d'agent 
gelifiant et une teneur en polymeres extractive dans I'urine synthetique qui ne depasse pas 17% 
en poids, pratiquement toutes lesdites particules d'agent polymere gelifiant ayant un diametre de 
I'ordre de 10 microns a 2 mm; lesdites particules d'agent polymere gelifiant etant presentes en 
" une quantite telle que le rapport ponderal des entites hydrophiles a I'agent polymere gelifiant est 
de I'ordre de 5:1 a 1:5; et 

d) ladite nappe composite- presente- a la fois des proprietes d'elasticite a I'etat hum.de et sec qui lui 
_ permettent de„rep.rendre au_moins .50% de_sa_dimension jranswsale Lnitiale_ apres compression 

jusqu'a une dimension transversale qui est egale a 40% de sa dimension transversale initiate. 

Une structure absorbante composite selon la revendication 1 ou 2, dans laquelle: 

A) les entites particulaires non gelifiantes, hydrophiles comportent un ou plusieurs mater.aux cho.sis 
a partir de la cellulose, des derives de la cellulose, des polyolefines. des polyacryliques, des 
polyesters, des polyamides, des polystyrenes, des polyurethanes, de I'argile, du kaolin, du talc, du 
carbonate de calcium, du sulfate de sodium, du carbonate de sodium, et de I'oxyde d'alumimum; 

B) I'agent polymere gelifiant, lorsqu'il est present, est chpisi a partir d'amidon greffe d'acrylonitrile 
hydrolyse, d'amidon greffe d'acide acrylique. de polyacrylates, de copolymeres d'isobutyleneanhy- 
dride maleique et de combinaisons de ceux-ci; 

C) I'agent precurseur d'hydrophilie est un tensioactif non ionique; et 

D) la structure a une density h sec allant de 0,006 h 0,04 g/cm 3 . 

Une structure absorbante composite selon I'une quelconque des revendications 1 h 3, dans laquelle: 
A) le constituant a base de microfibres soufflees constitue de 20% a 65% en poids du composite; 
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B) le constituant en fibres desordonnees synthetiques constitue de 10% a 60% en poids du 
composite, pratiquement toutes lesdites fibres desordonnees ayant un denier de 10 a 25; 

C) le rapport ponderal du constituant en microfibres au constituant en fibres desordonnees est de 
I'ordre de 1:3 a 3:1; 

5 D) le systeme de controle des fluides constitue de 15% a 55% en poids du composite et comporte 

des entites particulates hydrophiles choisies a partir de cellulose en poudre, de micronappes en 
microfibres, de fibres hydrophiles, de particules de mousse en polyurethane hydrophiles et des 
combinaisons de ces entites particulates hydrophiles, pratiquement toutes desdites entites parti- 
culates hydrophiles ayant leur dimension la plus grande de Pordre de 0,02 mm a 0,5 mm et ayant 

w un rapport de dimension la plus grande a la dimension la plus petite de 5 ou moins; et 

E) le rapport ponderal des entites particulates non gelifiantes, hydrophiles aux particules d'agent 
polymere gelifiant, lorsqu'il est present, est de I'ordre de 4:1 a 1:1. 

5. Une structure absorbante composite selon Tune quelconque des revendications 1 a 4 dans laquelle: 
15 A) ies microfibres utilisees sont des microfibres de polypropylene; 

B) Ies fibres desordonnees utilisees sont des fibres desordonnees en polyterephthalate d'ethylene, 
ayant pratiquement toutes une longueur de fibre entre 1 et 15 cm; 

C) Ies entites particulates hydrophiles utilises comportent de la cellulose en poudre ayant une plus 
grande dimension moyenne de I'ordre de 0,05 mm a 0,3 mm et un rapport d'aspect moyen de 5 ou 

20 moins; et 

D) I'agent polymere gelifiant, lorsqu'il est utilise, est choisi a partir de polyacrylates, iSgerement 
reticules, partiellement neutralises et de I'amidon greffe* d'acide acrylique et pr^sente un volume de 
gel en equilibre d'au moins 25 grammes de menstrues artificielles par gramme d'agent polymere 
gelifiant et une teneur en polymere extractible dans I'urine synthetique qui ne d§passe pas 10% en 

25 poids. 

6.,_Un_article_absorbant_ayant_des„caracteristiques de_confort,_d!int6grit6 .et_de_ manipulation des fluides 

— am§lior§esrledit-article-comprenant:~— 

A) une feuille de fond impermeable aux liquides; 
30 B) une feuille de dessus, permeable aux liquides, hydrophobe; et 

C) une ame absorbante disposed entre ladite feuille de fond et ladite feuille de dessus, ladite ame 
absorbante-eomprenant-une-structure absorbante-selon-l'une-queleonque des revendications 1 a 5. 

7. Un article absorbant selon la revendication 6, dansjeque! dans ladite ame absorbante il y a un gradient 
35 de concentration de particules d'agent polymere gelifiant, la zone de ladite ame la plus proche de la 

feuille de fond ayant une concentration relativement plus elev£e d'agent polymere gelifiant que la zone 
de ladite ame la plus proche de la feuille de dessus. 

8. Un„article absorbantselon la revendication 6 ou la revendication 7, dans lequel Tame absorbante a une 

40 configuration multicouches dont Tune des couches comporte des fibres cellulosiques etendues a I'aide 

d'un courant d'air, contenant de 0% a 10% en poids de ladite couche de particules ou de fibres 
- d'agent polymere gelifiant,- f autre couche comprenant ladite structure en nappe composite contenant 
les-microfibres. - _ . - - = 

45 9. Un article absorbant selon la revendication 6, dans lequel dans ladite ame absorbante la structure 
absorbante composite est disposee en-dessous de ladite feuille de dessus en tant que couche de 
dessus et une structure stratifiee est disposee sur le dessus de la feuille de fond en tant que couche 
inferieure, ladite structure stratifiee etant elle-meme constitute essentiellement d'au moins une couche 
de particules dispersees d'un materiau constitue d'un agent polymere gelifiant enveloppe de feuilles de 

50 tissu. 

10. Une serviette hygignique prtsentant des caractgristiques de contort, d'integrite et de manipulation des 
fluides am£lior£es, ladite serviette hygitnique comprenant: 
A) une feuille de fond impermeable aux liquides; 
55 B) une feuille de dessus hydrophobe permeable aux liquides; et 

C) une ame absorbante disposed entre ladite feuille de fond et ladite feuille de dessus, ladite ame 
absorbante, qui est de preference entouree d'un tissu d'enveloppe, comportant une structure en 
nappe composite selon Tune quelconque des revendications 1 a 5. 
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11. Une couche a jeter presentant des caract<§ristiques de contort, d'integrit<§ et de manipulation des fluides 
ameliorees, ladite couche comprenant: 

A) une feuille de fond impermeable aux liquides; 

B) une feuille de dessus permeable aux liquides, hydrophobe; et 

5 C) une ame absorbante disposee entre ladite feuille de fond et ladite feuille de dessus, ladite ame 

absorbante comportant une structure de nappe composite selon I'une quelconque des revendica- 
tions 1 a 5, I'agent polymere gelifiant, s'il est present dans ladite structure, ayant un volume de gel 
en equilibre d'au moins 30 grammes d'urine synthetique par gramme d'agent gelifiant. 

70 12. Une couche a jeter apres usage selon la revendication 1 1 , dans laquelle: 

A) ladite feuille de dessus presente les memes dimensions que I'une des faces de ladite ame; 

B) ladite feuille de fond presente les memes dimensions que la face de Tame opposee a la face 
recouverte par ladite feuille de dessus et a une largeur superieure a celle de ladite ame, de man.ere 
a menager des parties de lisiere Jaterale de ladite feuille de fond qui s'etendent au-dela de Tame; et . 

75 C) ladite ame est de preference en forme de sablier. 

13. Des culottes d'entratnement a jeter apres usage presentant des caracteristiques de contort, d'integrit<§ 
et de manipulation des fluides ameliorees, lesdites culottes d'entratnement comprenant: 

A) un support non tisse\ souple, servant de support sous la forme de culottes ou de shorts; et 

B) une ame absorbante fixSe dans la partie d'entrejambes dudit support, ladite ame absorbante 
comportant une structure en nappe composite selon I'une quelconque des revendications 1 a 5, 
I'agent polymere geTifiant, s'il est present dans ladite structure, ayant un volume de gel en Squilibre 
d'au moins 30 grammes d'urine synthethique par gramme d'agent geTifiant. 
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